MINIMUM MAINTENANCE COSTS 


The service life your equipment—the efficiency your production 
schedules the ultimate value your investment and maintenance 
dollars all are vitally dependent the continuing performance the 
protective coatings specified your plant. Thus, success failure 
your coatings can mean the difference between tremendous losses 
substantial savings. 


assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and must applied 
properly yield maximum benefit. 


AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 


First all, AMERCOAT provides the right coating for the particu- 
lar problem. From the complete AMERCOAT line, possible 
provide specific coatings for specific exposures achieve specified pro- 
tective performance. 

addition, you receive the added value conscien- 
tious service follow-through backed organization SPECIALIZING 
industrial corrosion control. With the assistance and on-the-spot advice 
trained representative, you get the best possible application through 
proper attention surface preparation and correct coating techniques. 

Investigate AMERCOAT now. It’s your surest way effective, long- 
term corrosion control. experienced representative near you serve 
you. For complete details write today. 


CHICAGO, ILLINOIS 


KENILWORTH, NEW JERSEY 


CORPORATION JACKSONVILLE, FLORIDA 


4809 Firestone Bivd., South Gate, Calif. HOUSTON, TEXAS 
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After months toil, pleading with the contractor 
and generally raising we’re proud announce 
the completion our new plant 7500 East 41st 
Street, Tulsa. mighty proud give you 
conducted tour anytime you’re Tulsa. see 
the newest, smartest plant its type. Designed 
for one thing turn out even better Anodes. 


SMELTER 


This uniquely designed steel and concrete block building contains two 
4000 Ib. magnesium smelting furnaces capable smelting and alloy- 
ing tons metal weekly. Anodes are cast direct from spectro- 
graphically analyzed heats hi-purity magnesium metal. 


WAREHOUSE PACKAGING PLANT 


This steel building houses our warehouse and packaging facilities. 
Chemicals used the packaging anodes are screened and stored 
according the granular specification required packaging. Here 
lead wires are attached anodes. The anodes are then 
our specially designed mixer, where they are scientifically Vibra-Pak‘d 
with predetermined mixture chemical backfill. 


OFFICE LABORATORY 


This building houses our offices and modern spectrograph laboratory. 
The spectrographic laboratory equipment the most modern design 
and capable analyzing element quantities less than 1/10,000 
1%. 


Pioneers of: SPECTROGRAPHICALLY ANALYZED™ ANODES 
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GALVO-LINE OFFERS LOWER COST 


PIPE PROTECTION MOST SOILS 


Rapid, mechanized installation makes possible 


protection over pipe per hour 


Here the most economical, efficient way 
putting cathodic protection work your pipe- 
line. plowing Dow’s cored, 
flexible magnesium ribbon anode, you can protect 
five miles pipeline per day! 


Galvo-Line was designed specifically cut installa- 
tion costs. Using tractor truck and cable- 
laying plow, Galvo-Line can buried better than 
3000 feet per hour. That the equivalent 
installing about packaged anodes the same 
time. The installation also simplified the 
reduced number connections the pipeline, 


500 1000-foot intervals being generally adequate. 
its design, Galvo-Line gives you 
formance, too. Its special composition and greater 
surface area provide more current per pound mag- 
nesium buried. Because the current uniformly 
distributed, Galvo-Line protects with less current 
per foot pipe. Experience shows anode life 
years all except low resistivity soils. 


When you plan your next pipeline protection job, 
figure two with Galvo-Line. Let the 
facts prove themselves. THE DOW CHEMICAL COM- 
Midland, Michigan. 


you can depend DOW MAGNESIUM 
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THIS MONTH’S COVER—Two 60-ton and one 
100-ton floating cranes are shown here being 
towed government storage basin. The 
cranes have been protected against corrosion 
during storage Dravo Corp., Pittsburgh, 
means, including coatings, coverings 
and dehumidification. More details the 
methods used are given the Topic the 
Month, Page News Section, this issue. 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
1070 Hornby St., Vancouver, 
B. C. 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 
(Being Formed) 

F. W. HEWES, Interim Chair- 
man; Canadian Protective 
Coating Ltd., 9336 91st Street, 
Edmonton, Alberta. 


Hamilton-Niagara Section 


Cc. E. MAKEPEACE, Chair- 
man; Page Hersey Tubes 
Ltd., Welland, Ontario, 
Canada. 

H. W. HYSLOP, Vice-Chair- 
man; United Gas & Fuel Co. 
of Hamilton, Ltd., 82 King 
St. E., Hamilton, Ontario, 
Canada. 

R. J. BERKOL, Secretary- 
Treasurer; Atlas Steels, Ltd., 
Welland, Ontario, Canada. 


Montreal Section 


H. G. BURBIDGE, Acting 
Chairman; 1700 Sun Life 
Building, Montreal, Quebec. 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 2 
King St. E., Toronto, On- 
tario, Canada, 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R, J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada, 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. 8S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C. 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan. 

JACK H. LoPRETE, Chair- 
man; Spray-Coat Engineers, 
775 S. Bayside St., Detroit 
25, Michigan. 

NORMAN A. KERSTEIN, 
Vice-Chairman; 16817 Rob- 
son, Detroit, Michigan. 

JAMES F,. HIRSHFELD, Sec- 
retary-Treasurer; Hinchman 
Corp., 1208 Francis Palms 
Bldg., Detroit 1, Michigan. 


Chicago Section 

L. W. EWING, Chairman; 
Standard Oil Co. of Indiana, 
910 S. Michigan Ave., Chi- 
cago, Illinois. 

R. I, LINDBERG, Vice-Chair- 
man; Sinclair Research Lab- 
oratories, Inc., 400 E. Sibley 
Blvd., Harvey, Illinois. 


NORTH 


L. W. PETERSEN, Secretary; 
Swift & Company, U. S&S. 
Yards, Chicago, Illinois. 

R. W. FLOURNOY, Treasurer; 
Corn Products Refining Co., 
Chemical Division, 3216 
Prairie Ave., Brookfield, 
Illinois. 


Cleveland Section 


WILLIAM W. PALMQUIST, 
Chairman; National Carbon 
Company, Box 6087, Cleve- 
land 1, Ohio. 

THOMAS H. HOWALD, Vice- 
Chairman; Chase Brass and 
Copper Co., 1155 Babbitt 
Road, Cleveland, Ohio. 

JANE RIGO, Secretary-Treas- 
urer; American Steel & Wire 
Co., Wire Ave., Cleveland, 
Ohio, 


Detroit Section 


JAMES F. HIRSHFELD, 
Chairman; The Hinchman 
Corporation, 1208 Francis 
Palms Bldg., Detroit 1, 
Michigan. 

EUGENE V. IVANSO, Vice- 
Chairman; Detroit Testing 
Labs., Inc., 554 Bagley Ave., 
Detroit, Michigan. 

DAVID L. HILL, Secretary; 
Timken Detroit Axle Co., 
100-400 Clark Ave., Detroit, 
Michigan. 

PROCTOR G. COATES, Treas- 
urer; Michigan Bell Tele- 
phone Co., 312 Potawatomi 
Blvd., Royal Oak, Michigan. 


Eastern Wisconsin 


Section 

ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin, 


ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 


HAROLD F. HAASE, Sec.- 
Treas.; 2917 West Juneau 
Ave., Milwaukee 8, Wisconsin. 


Greater St. Section 

CAMDEN A. COBERLY, 
Chairman; 316 Oak Manor 
Lane, Webster Groves 19, 
Missouri. 

WILLIAM J. RIES, Vice- 
Chairman; Tretolite Com- 
pany, St. Louis 19, Missouri. 

ROBERT D. SANFORD, Secre- 
tary; Nooter Corporation, 
1400 South Second St., St. 
Louis 4, Missouri. 

DONALD H. BECKER, Treas- 
urer; Reilly Tar & Chemical 
Corp., P. O. Box 370, Granite 
City, Illinois, 


Kansas City Section 


L. F. HEVERLY, Chairman; 
Great Lakes Pipeline Co., 
5425 Chadwick Rd., Kansas 
City, Missouri. 

A. KELLEY, Vice-Chair- 

man; Minnesota Mining & 
Mfg. Co., 4224 West 73rd 
Terrace, Prairie Village, 
Kansas. 

. C. BERRINGER, Secretary- 
Treasurer; Panhandle East- 
ern Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, 
Missouri. 


Southwestern Ohio 
Section 


ARTHUR D. CASTER, Chair- 
man; 38 Arcadia Place, Cin- 
cinnati, Ohio. 

W. A. LUCE, Vice-Chairman; 
The Duriron Co., Inc., Box 
1019, Dayton, Ohio. 

LEWIS M. LEDERER, Secre- 
tary; Inner-Tank Lining 
Corp., 1097 Wade St., Cin- 
cinnati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Co., 
General Engineering Depart- 
ment, P. O. Box 960, Cin- 
cinnati 1, Ohio. 


NORTHEAST REGION 


L. B. DONOVAN, Director; 
Consolidated Edison Co. of 
New York, Ine., 4 Irving 
Place, New York, New York. 

KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York. 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Mareus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 


L. G. VON LOSSBERG, Chair- 
man; Sheppard T. Powell 
Consulting Chemical Engi- 
neers, 330 North Charles St., 
Baltimore, Maryland. 

ALLEN L. ALEXANDER, 
Vice-Chairman; 1710 Oak- 
erest Drive, Alexandria, Vir- 
ginia. 

RISQUE BENEDICT, Secre- 
tary-Treasurer; Naval Re- 
search Laboratory, Washing- 
ton 25, D. C. 

Greater Boston Section 

JOHN SWIFT, Chairman; A. D. 
Little, Inc., 30 Memorial 
Drive, Cambridge, Massachu- 
setts. 


A. ORMAN FISHER, Vice- 
Chairman; Monsanto Chemi- 
cal Co., Everett Station, Bos- 
ton, Massachusetts. 

J. DWIGHT BIRD, Secretary- 
Treasurer; The Dampney 
Co., 1243 River, Hyde Park, 
Boston, Massachusetts, 


Kanawha Valley Section 


A. C. HAMSTEAD, Chairman; 
Carbide and Carbon Chemi- 
cal Co., South Charleston, 
West Virginia. 

R. I. ZIMMERER, Vice-Chair- 
man; Westvaco Chemical 
Div., Food Machinery & 
Chemical Corp., Drawer 8127, 
South Charleston, West Vir- 
ginia. 

CONRAD L. WIEGERS, Secre- 
tary; Allied Services, Inc., 
Spring & Bullitt Sts., Sta- 
tion A, Charleston, West 
Virginia. 

W. R. CURLEY, Treasurer; 
Hope Natural Gas Co., Box 
1951, Clarksburg, West Vir- 
ginia. 


Metropolitan New 
York Section 


M. BERMANN, Chairman; 
Brooklyn Union Gas Co., 197 
St. James Place, Brooklyn, 
New York. 

. J. LeFEBVRE, Vice-Chair- 
man; Electro Rust-Proofing 
Corp., Box 178, Newark 1, 
New Jersey. 

. H. LUCKE, Secretary-Treas- 
urer; Esso Standard Oil 
Company, Box .222, Linden, 
New Jersey. 


Philadelphia Section 


E. G. BRINK, Chairman; 
American Viscose Corp., 
Marcus Hook, Pennsylvania. 

H. H. BENNETT, Vice-Chair- 

man; Socony-Vacuum Oil 
Co., Ine., Paulsboro, New 
Jersey. 
S. PETTIBONE, Secretary- 
Treasurer; Am. Soc. Testing 
Mat., 1916 Race St., Phila 
delphia 3, Pennsylvania, 


Pittsburgh Section 


FRANK E. COSTANZO, Chair 
man; The Manufacturers 
Light & Heat Co., 2202 
Vodeli St., Pittsburgh 16, 
Pennsylvania. 

WAYNE W. BINGER, Vice 
Chairman; Aluminum Com- 
pany of America, Box 772, 
New Kensingion, Pennsy! 
vania. 

THOMAS T. ROYSTON, Secre- 
tary; Royston Laboratories, 
Ine., 128 First Street, Blaw- 
nox, Pennsylvania. 

WILLIAM G. RENSHAW, 
Treasurer; Allegheny Lud- 
lum Steel Corp., Bracken- 
ridge, Pennsylvania. 


Southern New England 
Section 


A. W. TRACY, Chairman; 
American Brass Company, 
Waterbury, Connecticut. 

F. M. BARRY, Vice-Chairman; 
Scoville Mfg. Company, 99 
Mill Street, Waterbury, Con- 
necticut. 

. M. RASMUSSEN, Secretary- 
Treasurer; Manning Maxwell 
& Moore, Inc., 250 E. Main 
St., Stratford, Connecticut. 


Western New York 
Section 


JAMES E. SHIELDS, Chair- 
man; 820 College Ave., Ni- 
agara Falls, New York. 

J. E. THORNBERG, Vice- 
Chairman; Hooker Electro- 
chemical Co., Box 344, Ni- 
agara Falls, New York, 

WILLIAM R. WARDROP, 
Secretary -Treasurer; Metal- 
Cladding, Inc., 128 Lakeview 
Ave., Buffalo, New York. 
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SOUTHEAST REGION 


E. D. McCAULEY, Director; 
American Cast Iron Pipe Co., 
Box 2603, Birmingham, Ala- 
bama. 

H, C. VAN NOUHUYS, Chair- 
man; Southeastern Pipe Line 
Co., Box 1737, Atlanta, 
Georgia. 

J. FRANK PUTNAM, Vice- 
Chairman, Anti-Corrosion 
Manufacturing Co., 2464 
Memorial Drive, S. E., At- 
lanta, Georgia. 

hi. D. VINES, Secretary-Treas- 
urer; Koppers Company, Inc., 
Tar Products Division, Wood- 
ward, Alabama, 


Atlanta Section 


J. FLYNN JOHNSTON, Chair- 
man; American Tel. & Tel. 
Co., 1139 Hurt Bldg., At- 
lanta, Georgia. 

RAYMOND F. TRAPP, Vice- 
Chairman; 3431 Sherman 
Road, Hapeville, Georgia. 

,LEX M. ERGANIAN, Secre- 
tary-Treasurer; Pipe Line 
Service Corp., 1734 Candler 
Bldg., Atlanta, Georgia. 


Jacksonville 
Section 

HENRY T. RUDOLF, Chair- 
man; Atlantic Coatings Co., 
Inc., P. O, Box 2976, Jack- 
sonville 3, Florida. 

P, E. ALEXANDER, Secre- 
tary-Treasurer; Dozier & 
Gay Paint Co., P. O. Box 
3176, Station F, Jacksonville, 
Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida. 
S. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida. 
NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Company, Box 2527, 
Houston, Texas. 

H. E. WALDRIP, Chairman; 
Gulf Oil Corp., 5311 Kirby 
Drive, Houston, Texas. 

H. L. BILHARTZ, Vice-Chair- 
man; Atlantic Refining Com- 
pany, Box 2819, Dallas, Texas. 

CLIFFORD L. BARR, Secre- 
tary-Treasurer; Shell Oil 
Company, Richards Building, 
New Orleans, Louisiana. 

JOHN E, LOEFFLER, Assist- 
ant Secretary- Treasurer; 
Thornhill-Craver Co., Box 
1184, Houston, Texas. 


Central Oklahoma Section 


DAN H. CARPENTER, Chair- 
man; Sohio Petroleum Co., 
1300 Skirvin Tower, Okla- 
homa City, Oklahoma. 

MARTIN L. STEFFENS, Vice- 
Chairman; Oklahoma Nat- 
ural Gas Co., Box 1620, 
Oklahoma City, Oklahoma, 

BRUCE D., OWEN, Secretary- 
Treasurer; Southwestern Bell 
Tel. Co., 405 N. Broadway, 
Oklahoma City, Oklahoma, 

W. FULLERTON, Trustee; 
Southwestern Bell Telephdne 
Co., 406 North Broadway, 
Oklahoma City, Oklahoma, 


Corpus Christi Section 


F. WARD, Chairman; Mag- 
nolia Petroleum Co., Refin- 
ing Dept., Box 1179, Corpus 
Christi, Texas. 

JOHN P. WESTERVELT, Vice- 
Chairman; Pontiac Pipe Line 
& Export Co., Box 1581, 
Corpus Christi, Texas. 
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RAYMOND H. PFREHM, Sec- 
retary- Treasurer; Humble 
Pipe Line Co., Box 1051, 
Corpus Christi, Texas. 

FRED W. HODSON, Trustee; 
Johns-Manville Sales Corp., 
401 N. Toucahua St., Corpus 
Christi, Texas. 


Houston Section 


L. G. SHARPE, Chairman; 
Humble Pipe Line Co., P. O. 
Drawer 2220, Houston 1, 
Texas. 

J. A. CALDWELL, Vice-Chair- 
man; Humble Oil and Ref. 
Co., Box 2180, Houston, 
Texas. 

R. C. BOOTH, Secretary- 
Treasurer; 5719 South Seas, 
Houston, Texas. 

OLIVER OSBORN, Trustee; 
Dow Chemical Co., Freeport, 
Texas, 


New Orleans-Baton 
Rouge Section 


JACK T. MARTIN, Chairman; 
The Texas Company, Pro- 
duction Dept., P. O. Box 252, 
New Orleans, Louisiana. 

FRANK S. BIRD, Vice-Chair- 
man; The California Co., 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, Louisiana. 

RUSSELL W. SCHUTT, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 193, 
New Orleans, Louisiana. 

T. B. WOGAN, Trustee; Prod- 
ucts Research, Ine., Box 
6116, New Orleans, Louisiana. 


North Texas Section 


J. C. SPALDING, JR., Chair- 
man; Sun Oil Company, Box 
2880, Dallas, Texas. 

MORRIS BOCK, Vice-Chair- 
man; Sun Oil Company, 1405 
North Zangs Blvd., Dallas, 
Texas, 

MARYANN DUGGAN, Secre- 
tary-Treasurer; Magnolia 
Petroleum Co., Box 900, 
Dallas, Texas. 

J. C. SPALDING, JR., Trus- 
tee; (address above). 


Permian Basin Section 


THOMAS M. NEWELL, Chair- 
man; Cardinal Chemical, 
Inc., Box 2049, Odessa, Texas. 

E. O. KEMPER, First Vice- 
Chairman; Permian Enter- 
prises, Inc., 1010 N. Wash- 
ington, Odessa, Texas. 

WILLIAM A. HOPWOOD, Sec- 
ond Vice-Chairman; Tnemec 
Co., Ine., 2703 S. Colonial 
Drive, Odessa, Texas. 

JOHN A. KNOX, Secretary- 
Treasurer; The Western Co., 
Box 310, Midland, Texas. 

Cc. O. BUNDRANT, Trustee; 
The Western Co., Box 310, 
Midland, Texas. 


Rocky Mountain Section 


(Being Organized) 
Temporary Officers 
WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building, 

Denver, Colorado. 

KARL S. HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 

JOHN F. FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 


Sabine-Neches Section 


CHARLES A. RIDENOUR, 
Chairman; Magnolia Petro- 
leum Co., Box 3311, Beau- 
mont, Texas. 

CRAWFORD E. CHAISSON, 
Vice-Chairman; Cities Serv- 
ice Refining Corp., Rt. 1, 
Box 323 D, West Lake, 
Leuisiana. 


CHARLES E. HUDDLESTON, 
JR., Secretary - Treasurer; 
Socony Paint Products Co., 
Box 2848, Beaumont, Texas. 

R. P. CLARKE, Trustee; At- 
lantic Refining Co., Box 849, 
Port Arthur, Texas. 


Shreveport Section 


M. J. OLIVE, Chairman; Ar- 
kansas Natural Gas Corp., 
Shreveport 4, Louisiana. 

W. F. LEVERT, Vice-Chair- 
man; United Gas Pipe Line 
Co., P. O. Box 1407, Shreve- 
port, Louisiana. 

R. C. JORDAN, Secretary; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, Louis- 
iana. 

J. O. GRIFFIN, Treasurer; 
Texas Eastern Gas Trans. 
Corp., Texas Eastern Bldg., 
Shreveport, Louisiana. 

H. V. BEAZLEY, Trustee; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, Louis- 


Teche Section 

GEORGE M. HARPER, Chair- 
man; Union Oil Co. of Cali- 
fornia, Box 421, Abbeville, 
Louisiana. 


GUS VOGLER, Vice-Chairman; 
Allen Cathodic Protection 
Co., P. O. Box 264, Lafay- 
ette, Louisiana. 


JAMES H. BOOKSH, JR., Sec- 
retary-Treasurer; United Gas 
Corp., Box 435, New Iberia, 
Louisiana. 


GEORGE M. HARPER, Trus- 
tee; (address above). 


Tulsa Section 

JACK P. BARRETT, Chair- 
man; Stanolind Oil & Gas 
Co., P. O, Box 591, Tulsa, 
Oklahoma. 

L. B. NELSON, Vice-Chair- 
man; Shell Pipe Line Corp., 
Box 831, Cushing, Oklahoma. 

HUGH A. BRADY, Secretary; 
Pipe Line Anode Corp., P. O. 
Box 996, Tulsa Oklahoma. 

EDWARD A. BARTOLINA, 
Treasurer; Moorlane Com- 
pany, P. O. Box 1679, Tulsa, 
Oklahoma. 

J. N. HUNTER, JR., Trustee; 
Service Pipe Line Co., Box 
1979, Tulsa, Oklahoma. 


WESTERN REGION 


L. L. WHITENECK, Director; 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 

ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 
fornia. 

DEAN E. STEPHAN, Vice- 
Chairman, Chicago Bridge & 
Iron Co., 612 S. Flower, Los 
Angeles, California. 

R. E. HALL, Secretary-Treas- 
urer; Union Oil Company, 
Research Center, Brea, Cali- 
fornia. 


Los Angeles Section 


Ss. J. ARTESE, Chairman; 
Shell Oil Co., Inc., Box 728, 
Wilmington, California, 

S. K. GALLY, Vice-Chairman; 
1061 Mar Vista Ave., Pasa- 
dena, California. 

E. H. TANDY, Secretary- 
Treasurer, Standard Oil Co. 
of California, Box 97, El 
Segundo, California. 


Salt Lake Section 


HARRY R. BROUGH, Chair- 
man, Mountain Fuel Supply 
Co., 36 South State St., Salt 
Lake City, Utah. . 

GEORGE R. HILL, Vice-Chair- 
man; Fuel Technology Dept., 
University of Utah, Salt 
Lake City, Utah. 

JOHN W. COX, Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 


L. E. MAGOFFIN, Chairman; 
California Water & Tele- 
phone Co., 19 West 9th St., 
National City, California, 

D. P. ARMBRUSTER, Vice- 
Chairman; San Diego Gas & 
Electric Co., 861 Sixth Ave., 
San Diego 1, California. 

DALLAS G. RAASCH, Secre- 
tary-Treasurer; La Mesa, 
Lemon Grove, Spring Valley 
Irrigation District, Box 518, 
La Mesa, California. 


San Francisco Bay Area 
Section 


3. A. WORKS, JR., Chairman; 
Union Oil Co. of California, 
Oleum, California. 

D. R. LOPER, Vice-Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush St., San 
Francisco, California, 

T. J. SMITH, Secretary-Treas- 

urer; Electric Steel Foundry 

Co., 240 First St., San Fran- 

cisco 5, California. 


NEWS REPORTS FOR CORROSION 


News reports activities regions, sections 
and other subdivisions the National Associa- 
tion Corrosion Engineers should reach Cen- 
tral Office NACE before the tenth the month 
preceding the month which the report 


published. 


Secretaries who not already have supply 
are invited ask for copies the form “News 
Report for Corrosion” which facilitates making 
reports meetings. Notices future meetings 
will carried the “NACE Calendar” the 
News Section when information provided 


time. 


News meetings corrosion interest 
whatever origin are welcomed and will car- 
ried when space permits. 
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TRADE-MARK 


lasting protection than any other type. 


The term ‘*‘ National”’ is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


New York, Pittsburgh, San Francisco 


OTHER NATIONAL CARBON 


NATIONAL 


GIVE PERMANENT 
Protection 


There can doubt the effectiveness cathodic protec- 
tion today’s fight against corrosion buried submerged 
metal structures. But how permanent the protective system 
itself? Impressed current systems, using graphite 
ground anodes, give more positive, flexible, trouble-free and 


MANY “NATIONAL” GROUND-ROD INSTALLATIONS 
ARE YEARS OLD AND STILL GOING STRONG! Put 
“National” ground anodes and they’re there stay. One look 
the rectifier gives you top-side evidence that they’re working 
how much current they’re discharging and what voltage. 
Consult National Carbon Company one the many engineer- 
ing firms specializing corrosion prevention. Discover this 
modern way combat one industry’s most costly enemies. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


IN CANADA: National Carbon Limited, Montreal, Toronto, Winnipeg 


LEAD-COVERED CABLES 
PIPE-LINE BOOSTER STATIONS 
INDUSTRIAL PLANTS 
HEAT EXCHANGERS PUMPS VALVES PIPING TOWER PACKING SULPHURIC ACID 
HYDROCHLORIC ACID ABSORBERS STRUCTURAL CARBON BUBBLE CAPS BRICK GRAPHITE ANODES- 


... our revolutionary 


epon resin coating, 
the talk among 


Corrosion Engineers 


“COPON” giving industry truly remarkable new 
kind protection against rust and corrosion from 
chemical fumes, acids, caustic, alkali and salt water. 
And combining its revolutionary protective quali- 
ties with other such features remarkable elasticity, 
exceptional long life, phenomenal tenacity all types 
metals. May give you more facts—or send you 
sample for your own testing? 
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TP-1A 


TP-1B 


TP-1D 


TP-2 


TP-2A 


TP-3 


TP-4 


CORROSION OIL AND GAS WELL 
EQUIPMENT (Formerly Condensate 
Well Corrosion) 


BUCHAN, Chairman 
Humble Oil Co. 
Box 2180 
Houston, Texas 


GRECO, Vice-Chairman 
United Gas Corp. 
Box 1407 
Shreveport, La. 


Pacific Coast, Frank Davie, chairman, Shell 
Oil Co., Los Angeles 14, Calif. Hill, 
vice-chairman, General Petroleum Corp., Los 
Angeles 54, Calif. 


Condensate Weill Corrosion. R, C. Buchan, 
chairman. Humble Oil & Refining Co., Hous- 
ton, Texas. 


Sweet Oil Well Corrosion. H. L. Bilhartz, 
chairman; H. E. Greenwell, vice-chairman, 
both with Atlantic Refining Co., Box 
2819, Dallas. 


Sour Oil Well Corrosion. Caldwell, co- 
chairman, Humble Oil & Ref. Co., Box 2180, 

Houston, Texas, and R. L. Elkins, co-chair- 

Shell Oil Corp., Box 1509, Midland, 


Metallurgy—Oil and Gas Well Equipment. 
F. A, Prange, chairman; Phillips Petroleum 
Co., Bartlesville, Okla, 


Sulfide Stress Corrosion. R. S. Treseder, chair- 
man; Shell Development Co., Emeryville, Cal. 


Corrosion of Oil String Casing. Jack L. Battle, 
chairman; Humble Oil & Ref, Co., Box 2180, 
Houston, Texas. 


Oil Field Structural Plastics. W. M. Thornton, 
co-chairman; Atlantic Refining Co., P. O. Box 
2819, Dallas, Texas; B. W. Bradley, co-chair- 
man, Shell Oil Company, Tulsa, Okla. 


Evaluation of Inhibitors for Use in Oil & Gas 
Wells. J. C. Spalding, Jr., co-chairman, Sun 
Oil Co., Dallas, Texas. E. C. Greco, co-chair- 
man, United Gas Corp., Shreveport, La. 


GALVANIC ANODES FOR CATHODIC 
PROTECTION 


ROBINSON, Chairman 
The Dow Chemical Co. 
616 East Grove St. 
Midland, Mich. 


WAHLQUIST, Vice-Chairman 
Ebasco Services 
Rector St. 
New York, 


Correlation Data From Operating Installa- 
tions, L. R. Sheppard, chairman, Shell Pipe 
Line Corp., Houston, Texas. 


ANODES FOR USE WITH IMPRESSED 
CURRENTS 


PEABODY, Vice-Chairman 
Ebasco Services 
Rector St. 
New York, 


MINIMUM CURRENT REQUIREMENTS 
FOR CATHODIC PROTECTION 


SUDRABIN, Chairman 
Electro Rust-Proofing 
No. Main St., 

Belleville, 


(Chairmen of all numbered committees 
listed below are members the full com- 
mittee) 


TP-5 


TP-5A 


TP-5C 


TP-5D 


TP-5F 


TP-5G 


TP-6 


TP-6A 


TP-6B 


TP-6C 


TP-6E 


TP-6G 


TP-6H 


TP-6K 


TP-6L 


SCHMIDT, Chairman 
Dow Chemical Company 
Midland, Michigan 


EX-OFFICIO MEMBERS 


WALTER ROGERS 
AARON WACHTER 
CAMPBELL 


INVOLVED 

PROCESSING AND HANDLING 

CHEMICALS 

PAUL GEGNER, Chairman 
Columbia-Southern Chemical Corp. 
Barberton, Ohio 


CORROSION PROBLEMS 


Corrsoion by Sulfuric Acid. C. L. Bulow, chair- 
man; Bridgeport Brass Co., 30 Grand St., 
Bridgeport, Conn. W, A, Luce, vice-chairman; 
The Duriron Co., Box 1019, Dayton, Ohio. 


Sub-Surface Corrosion by Alkaline Solutions 
(Caustic Embrittlement). C. F. Pogacar, chair- 
man; Atlantic Refining Co., 260 South Broad 
St., Philade'phia, Pa. 


Corrosion by Acetic Acid. H. O. Teeple, 
chairman, International Nickel Co., Inc., 67 
Wall St., New York City. 


Corrosion Chlorine. Zimmerer, chair- 
man; Westvaco Chemical Division, Food Ma- 
chinery & Chemical Corp., Drawer 8127, 
Charleston West Virginia. 


Corrosion Nitric English, chair- 
man; Oak Ridge National Laboratory, P. O. 
Box P, Oak Ridge, Tenn. 


PROTECTIVE COATINGS 

LIEBMAN, Chairman 
Pitmar Centrifugal Machine Corp. 
1319 Varner Drive 
Pittsburgh 27, Pa. 

KENNETH TATOR, Co-Chairman 
Kenneth Tator Associates 
Montour St. R.D. 
Coraopolis, Pa. 

PACIFIC (West Coast Div.) 

Whiteneck, Chairman 
Long Beach Harbor Dept. 

Long Beach 


Organic Coatings and Linings for Resistance 
to Chemical Corrosion. R. McFarland, Jr., 
chairman; Hills-McCanna Co., 3025 N.W. 
Ave., Chicago 18, Ill; C. G. Munger, co- 
chairman, Amercoat Corp., 4809 Firestone 
Bivd., South Gate, Calif. 


Protective Coatings for Resistance to Atmos- 
pheric Corrosion, L. L. Sline, chairman; Sline 
Industrial Painters, 2612 Terminal Drive, 
Houston, and Howard Dick, vice-chairman, 
Products Research Service, Inc., Box 6116, 
New Orleans, La. 


Protective Coatings for Resistance to Marine 
Corrosion, Raymond Devoluy, chairman. 
Woolsey Paint Color Co., 229 
42nd St., New York 17, 


Protective Coatings in Petroleum Production. 
Jack P. Barrett, chairman; Stanolind Oil and 
Gas Company, Tulsa, 


Surface Preparation for oo Coatings. 
L. R, Whiting, chairman, Bakelite Corp., 30 
East 42nd St., New York 17, N. Y. S. C. 
Frye, vice-chairman, Research Dept., Beth- 
lehem Steel Co., Bethlehem, Pa. 


Glass Linings and Vitreous Enamel. 
chairman. Corp., 
Harvard 56th St., Cleveland Ohio. 


Corrosion Resistant Construction with Masonry 

and Allied Materials. Robert Pierce, chair- 
Pennsylvania Salt Manufacturing Co., 
1000 Widener Bidg., Philadelphia, Pa. 


Asphalt Type Underground Protective Coat- 


ings. Schmidt, chairman; California Re- 
search Corp., 200 Bush St., San Francisco, Cal. 
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TP-7 


TP-8 


TP-8A 


TP-9 


TP-11 


TP-12 


TP-13 


TP-14 


TP-14A 


TP-15 


TP-15A 


TP-15B 


TP-15C 


MATERIALS FOR USE HIGH TEM- 
PERATURES 


SCHEIL, Chairman 
Director Metallurgical Research 
Smith Corporation 
Milwaukee, Wisconsin 


CORROSION WATERS 


KENDALL, Chairman 
National Tube Division 
United States Steel Corp. 
Frick Bldg., 

Pittsburgh 30, Pa. 


Corrosion by Gulf Coast Cooling Wate:s. 
Charles P. Dillon, chairman, Carbide and 
Carbon Chemicals Co., Texas City, Texas. 
W. B. Brooks, vice-chairman, Dow Chemical 
Company, Freeport, Texas. 


CORROSION INHIBITORS 


ROBERT WISE, Chairman 
National Aluminate Corp. 
6216 West 66th Place 
Chicago, 


WASCO, Vice-Chairman 
The Dow Chemical Co. 
Midland, Mich. 


IDENTIFICATION CORROSION 
PRODUCTS 


IMHOFF, Chairman 
Research Supervisor, Chemical Lab. 
Allis-Chalmers Mfg, Co. 
Milwaukee Wis. 


EFFECT ELECTRICAL GROUNDING 
CORROSION 


GLEN APPLEMAN, Chairman 
Pennsylvania Power Light 
Ninth Hamilton St. 
Allentown, Pa. 


ANNUAL LOSSES DUE CORROSION 


ALQUIST, Chairman 
The Dow Chemical Co. 
Midland, Michigan 


INSTRUMENTS FOR CORROSION 
MEASUREMENTS 


HAYWARD, Chairman 
Engineering Experiment Station 
University 
Urbana, 


Electrical Holiday Inspection Coatings. 
Lyle R. Sheppard, chairman, Shell Pipe Line 
Corp., Houston, Texas. 


CORROSION CONTROL THE 
TRANSPORTATION INDUSTRIES 


BARDWELL, Chairman 
Chicago Eastern Ilinois Railroad 
Danville, 


MAGEE, Vice-Chairman 
Assoc. Amer. Railroads 
Technology Center 
Chicago 16, 


Corrosion Control Railroad Tank Cars 
J, R. Spraul, chairman, Gen. Amer, Trans- 
portation Co., Chicago, Indiana, 


Railroad Suppliers Corrosion Resistance 
Materials. J. Swann, chairman, Std. Rai'- 
way Equipment Co., 4527 Columbia Avenu 

Hammond, Ind. 


Corrosion Railroad Hopper Cars 

Robert Byrne, chairman, Assn. 

Technology Center, Chicago 


January, 
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DIRECTORY TECHNICAL COMMITTEES 


ELECTROLYSIS AND CORROSION STANDARDIZATION PROCEDURES 


CABLE SHEATHS FOR MEASURING PIPE COATING 
IRWIN DIETZE, Chairman CONDUCTANCE 
uddleston Engineering Co. 
City of Los Angeles, Cal. Bartlesville, Okla. 


TP-16A Stray Railway Current Electrolysis, TP-18 INTERNAL CORROSION FACILITIES 
Fletcher, chairman, Illinois Bell Telephone 


TP-16 orrosion 0} ead an er etallic 
Maitland, chairman, American Houston, Texas 
Tel. Co., Ave., 13, 
Maplewood, N. J. , and Tanks. John C. Watts, Jr., chairman, 
Humble Pipe Line Co., Box 1390, Midland, 
Tex, Randell L. Ekins, co-chairman, Shell 


212 West Randolph Chicago FOR STORAGE AND TRANSPORTA- 
Svetlik, co-chairman, Northern Indiana 
<j 


Cathodic Protection Cable Sheaths. Oil Co., Box 1509, Midland, 
Lawall, chairman, Amer. Tel. Tel. Co., 
1538 Union Commerce Cleveland Internal Corrosion Products Pipe Lines. 
Elec. Co., Public Sq., Cleve- Line Co., Box 1743, Atlanta, Ga. Raymond 
Ohio. Hadley, chairman, Sun Pipe Line Co., 1608 


TP-'6D Tests and Surveys. F. E. Kulman, chairman, 


Consolidated Edison Co. Y., Inc., CORROSION DEICING SALTS 

co-chairman, Public Service Electric Gas KULMAN, Chairman process industry 


TP-i6E Corrosion and Protection of Pipe-Type 4 Irving Place 


Bell Telephone Co. 
chairman, 208 West Washington St. average plant exposed 
Sidney St., Cambridge 39, Mass. Chicago least types corrosion 


important corrosive factors 
See Page Technical Section this issue for statement con- 


cerning the reorganization the NACE Technical Practices 
Committees and table showing how the new and the old the 


committees are related. 


Coatings protect metal, 
masonry, wood against acids, 
alkalies, water, oils, weather, 
high heat, abrasion. 


Independent case histories 
prove DEL superiority. 


DEL engineers and chemists 
continuously challenge 
corrosive agents the 

laboratory 

improving and developing 
for cathodic new coatings meet the 
problems industrial 


ACRYLICS, SYNTHETIC RUBBER, EPONS, 
CONES, PHENOLICS and other plastic resins 


der-wat plus amazing new SYNTHETIC 
Corrosion control for under-ground and under-water RUBBER CAULKING 


pipelines and other metal structures regardless all 
Write today! Ask for complete DEL PRO- 
TECTIVE COATING information, color card 
APEX Anodes are Anode folders technical consultation with our engineers and specific recommendations for your 


an . bare anode . 
with without wire, available upon request. 
or complete packaged 
anode with wire and 
back-fill ready for 
installation, 


rosion problems. 


DAVID 


220 East 42nd Street New York 17, 


2537 WEST TAYLOR STREET CHICAGO 12, ILLINOIS Hill 2-8598 
6700 GRANT AVENUE CLEVELAND OHIO 


1954 
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Ground 
GRAPHITE GRAPHITE 
With Added Cable Length 


For Your Convenience 


Cable lengths 
feet now standard 


the Anode 


the Carload 
From Stock! 


ALL-CO RECTIFIERS 


Oil Immersed Air Cooled 
price and delivery 
information request 


COMPLETE DESIGN and 
INSTALLATION SERVICE 


Price list and equipment description available request 


Other Materials 
AVAILABLE NOW! 


For your convenience Quantity ship- 
ments from Harvey, La. stock. Immediate 
factory shipments anywhere. Oil Field 
Type Service. 


Polyken Tape 


Made Polyken Industrial Tapes, 
Dept. Bauer Black. 


Corrosion Testing 
Instruments 


Insulating Materials 


Anode Backfills 
All Types 


Chemical Pumps 
Made McFarland Eng. Pump Co. 


Miscellaneous 
Supplies 


Magnesium Anodes 


Made Federated Metals Division, 
American Smelting Refining Co. 


ALLEN CATHODIC PROTECTION CO. 


900 BLOCK PETERS ROAD—HARVEY, LA. 
TELEPHONE: NEW ORLEANS—EDISON 2081 


January, 
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ALODIZING 


Alodizing with new technique the 
protective coating aluminum, was made available for 
production-scale use 1946. Since that time Alodizing 
has largely supplanted the more elaborate, costly and 
anodic treatments the aircraft and 
industries. 


Continuous and successful industrial use has clearly 
the simplicity and economy the Alodiz- 
‘ng process well the effectiveness the “Alodine” 
coatings, particularly base for paint. 
‘act, the paint-bond that Alodized aluminum provides has 
found superior that possible with chromic 
anodizing. 


The corrosion-resistance unpainted aluminum Alo- 
lized with “Alodine” Nos. 100 300 excellent, easily 
neeting the requirements Specification 
However, need for protection unpainted aluminum, 
even better than that obtained with chromic acid ano- 
lizing, has long been recognized. 


NEW IMPROVED “ALODINE” DEVELOPED 
ACP RESEARCH CHEMISTS 


Several years intensive research have now led 
new type “Alodine,” designated “Alodine” No. 
1200. This new protective coating chemical forms 
amorphous mixed metallic oxide coating low dielectric 
resistance that provides unusually high corrosion-resist- 
ance for unpainted aluminum. addition, forms 
excellent paint bond that approaches closely the high 
quality obtained with the earlier types “Alodine.” 

After having been tested for conformance with Specifi- 
cation MIL-C-5541, “Alodine” No. 1200 now about 
into production. 


PROCESS DETAILS 


“Alodine” No. 1200 the only essential chemical 
needed prepare the coating bath and the final rinse 
bath. One its unique features that can used 
tanks immersion process, multi-stage power 
washer spray process, or, with slight adjustment 
pH, with brush portable spray equipment 
manual process. This means that even where the simple 
production equipment not available, where touching 
damaged coatings previously Alodized anodized 
required, excellent protection and paint bonding can 
still obtained with practically equipment. 


Trade 


CHEMICALS 


Detroit, Michigan 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


All three methods application easily meet the re- 
quirements Specification MIL-C-5541. 


Process sequence for all three methods application 
the same for other standard grades “Alodine” 
such Nos. 100, 300, and 600, viz.: Pre-cleaning. 
Rinsing. Alodizing. Rinsing. Acidulated rins- 
ing. Drying. 


Coating time immersion process ranges from 
minutes and mechanized spray process about 
seconds. “Alodine” No. 1200 baths are operated 
room temperatures (70° 100°F.) and heating 
required only the bath has gotten cold after 


period. 


RECOMMENDED USES FOR 
No. 1200 


“Alodine” No. 1200 specifically recommended for 
coating wrought products that are not painted 
are only partially painted; and for coating casting 
and forging alloys whether not these are painted. 
“Alodine” Nos. 100 and 300 are still recommended for 
coating wrought products such venetian blind slats, 
awnings, etc., that are invariably painted. 


new not only retards visible corrosion and pittin 


SALT SPRAY COMPLIANCE WITH TENSILE 
EXPOSURE REQUIREMENTS OF MIL-C-5541 


CHROMIC 
ACID 
fails 
ANODIZING 
fails 


passes 
passes 
passes 
passes 


BRUSH 
No. 1200 


passes 
passes 
passes 
passes 


DIP 
No. 1200 


passes 


DIP 


100 
fails 


CONVENTIONAL 
CHROMATE 


TREATMENT 


fails 


Niles, California Windsor, Ontario 


y 

250 hrs. 
500 hrs. 
1000 hrs. 
168 hrs. 
250 hrs. 
500 hrs. 
1000 hrs. 
1954 


For Lining Tanks 
Here's why 


TYGON’s outstanding resistance acids and alkalies 
permits its use all the usual lining and covering jobs. 


TYGON’s unique resistance oxidizing acids, oils, 
greases, and solvents makes possible its use jobs 
other linings cannot handle. 


TYGON’s flexibility permits close conformance, re- 
sulting good bond, all but the most intricately 
shaped equipment. 


TYGON’s resilience minimizes the possibility dam- 
age from mechanical abuse. 


TYGON’s elasticity permits thermal contraction and 
expansion without rupture. 


TYGON’s abrasion resistance withstands the wearing 
action thick slurries and dry moist chemicals. 


negligible extractibility prevents contamina- 
tion the most sensitive solutions. 


TYGON’s availability white (compound TL-104), 
well standard black, permits its use where solution 
visibility highly important. 

TYGON’s high electrical resistivity prevents current 
losses electrolytic action. 


TYGON’s smooth, non-porous surface makes for easier 
cleaning and greater solution flow. 


TYGON’s thermoplasticity permits the 
seams form continuous, one-piece, impermeable 
linings. 


TYGON’s selective solvent sensitivity eliminates the 
“need” for curing obtain strong bond makes 
possible installations virtually any size simplifies 
field repairs. 


TYGON’s non-oxidizing characteristics give long 
service life. 


And remember, Tygon linings can installed 
licensed Tygon applicator near you—with major sav- 
ings time and money. 


Write, right now, for more information! Ask for 
our new 12-page booklet TYGON LININGS— 
Bulletin TL-526. It’s packed with facts and figures. 


LICENSED TYGON APPLICATOR 


AKRON OHIO 


PROCESS EQUIPMENT DIVISION 


Here's how 


The tank carefully sand- 
blasted before lining. 


Special cements that bond with- 
out vulcanizing are used. 


Thick TYGON plastic sheeting 
applied. 


Joints are “strip-sealed” 
make one-piece impervious 
membrane. 


The entire Tygon lining care- 
fully “spark-tested.” 


January, 
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ALLOY TRAYS SAVE $1600 YEAR— 
Pickling trays made alloy have saved 
company $1600 year. The trays are immersed hot 
per cent hydrochloric acid and then into solution 
one per cent phosphoric acid with ferric salts 
205 deg. This treatment used produce porous 
surface metal parts. alloy trays last two 
years. Other trays lasted only two months. 


Trade-Mark 
Nickel-base, corrosion-resistant alloys available 
sheet, plate, bar stock, welding rod, welded 
and pipe, cast pipe and fittings, sand and 
precision-investment castings. 


1954 


SIX YEARS HOT 
alloy pickling tank has already outlasted other 
materials four times. expected good 
for many years come. The tank holds hot per 
cent hydrochloric acid used remove grease and 
lacquer from cast iron parts. 


VAT PAYS FOR ITSELF—Here’s 
ELLOY alloy vat that has already paid for itself 
and still going strong. used pickle copper 
parts mixture per cent nitric acid and 
per cent sulphuric acid 180 200 deg. 
Crocks previously used had replaced 
average every six months. 


alloys can solve some your cor- 
rosion problems, too. For further information, 
contact the nearest Haynes Stellite Company 


office listed below. 


“Hastelloy” is a registered trade-mark of Union Carbide and Carbon Corporation. 


Haynes Stellite Company 


Union Carbide and Carbon. Corporation 


Division 


General Offices and Works, Kokomo, Indiana 


Sales Offices 
Los Angeles—New York—San 


| 


How benefit most from modern coatings 


Unusual service life assured when Ucilon* Protective Coating 
Systems are specified original-equipment-finish 
meet corrosive conditions and for maintenance, too. 


HOW SPECIAL VINYL COATINGS 
PROLONGED PUMP LIFE 


Centrifugal pumps moving salt water for 
processing plant were being replaced 
every months because erosion 
and corrosion impeller and housing. 
Then impellers were coated with mils 
pound, the housings with mils 
unusual vinyl Ucilon Coating System. 
After one year, inspection showed the 
coatings and pumps still excellent 
condition. 


This case illustrates the heavy duty 
given metals extra 
tough, resilient Unichrome Plastisols and 
Ucilon Protective Coatings. Applied 
dipping spraying, Unichrome Plastisols 
provide films from .003” 3/16” thick. 
you have use for such coating? 
Write the details. 


drum lining 
resists many chemicals 


There’s such thing “universal” 
drum lining one usable with all types 
chemicals. But there is, however, 
Unichrome vinyl-type coating that with- 
stands unusually large group them. 


That’s why Unichrome B-154 Lining 
was recommended chemical pro- 
cessor who was producing variety 
compounds and searching for single 
lining resist all. This coating was 
found fill the bill having withstood 
full year testing contact with 
organic sequestering agents, sulfonated 
oils and textile finishing agents. 


For drum lining data, send for Bulletin 


Trade Mark 


UNITED CHROMIUM, INCORPORATED 

100 East 42nd Street, New York 17, N. Y. 

Detroit 20, Mich. * Waterbury 20, Conn. 

Chicago 4, Ill. * Los Angeles 13, Calif. 
Canada: 


United Chromium Limited, Toronto, 


Equipment designed for 
industrial use often encoun- 
ters conditions corrosive 
that ordinary finishes give 
short lived protection. What 
then? The maintenance en- 
gineer has discover, often 
considerable effort, pro- 
tective coatings that can 
resist the strong corrosives; 
and then apply these the 
surfaces which, consider- 
able extra expense, have 
again had adequately 
prepared for the refinishing. 


Systems Ucilon Pro- 

tective Coatings are being selected 
many chemical, corrosion and research 
engineers for this job the basis 
their proved durability; also their resist- 
ance strong acids, alkalies, salt so- 
lutions, alcohols, oils other finish- 
destroying compounds. 


PROTECTION SHOULD START 
WITH ORIGINAL FINISH 


stands reason that coating system 
proves its worth when used for mainte- 
nance, will prove even more worthwhile 
when used the original finish. Thus, 
because the unusually long protection 
obtained when Ucilon Coatings are applied 
maintain equipment against corrosion- 
damage, more and more companies are 
now beginning specify these coatings 
right from the start for new equipment. 
This not only improves the product func- 
tionally, but also simplifies subsequent 
maintenance. 


Interior large brine tank for which Ucilon 
Protective Coating System was 


New equipment contact with corrosive fumes 
better equipped for service with Ucilon Coating protection, 


PROTECT AGAINST FUMES, 
CHEMICALS WATER 


great majority coating problems 
arise from such conditions continuous 
intermittent contact with fumes, chem- 
ical solutions water. Systems Ucilon 
Coatings developed combat these pri- 
mary causes coating failure include 
vinyl, phenolic, chlorinated rubber and 
fish oil formulations. Sixteen systems 
Ucilon Coatings now exist which afford 
the needed protection and durability 
against over hundred corrosives. 
“system” may include special primers and 
intercoats addition specific number 
topcoats. 


QUICK PICTURE RESULTS 


Interior brine tanks still protected 
years after application Ucilon Coating 
System years’ service obtained 
against HCL fumes with virtually 
patchwork the Ucilon Coatings needed 
failure observed after almost two 
years Ucilon Coating protecting tank 
car carrying saturated ammonium nitrate 
solution ... Even after years, dete- 
rioration seen Ucilon Coatings steel 
submerged sewage. 


CONCLUSIONS 
get the most benefit from 
protective coatings, (1) determine what 
corrosives must combatted; (2) select 
Ucilon Coating System recommended 
for the conditions; (3) specify for any 
new equipment installed; (4) 
it on present equipment and structural 
surfaces for longer lasting protection and 
reduce frequency “painting.” 
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You think buying steel, pumps 
other similar items without seeing written speci- 
fications that tell you exactly what getting 
for your money. Then why shouldn’t you buy 
pipeline enamels exactly the same way? Why 
not compare enamels, specification specifica- 
tion, and insist that the enamel you buy stays 


within those written specifications? 
Published specifications Pitt Chem Modified, 


Standard Grade Tar Base Enamel 
Modified Grade Tar Base Enamel 
Plasticized Grade Tar Base Enamel 


Cold Applied Tar Base Coatings 


W4@D 4956 


1954 


buy 


sure you know your Pipeline Enamel “Specs” 


Standard and Plasticized Enamel are available 
and will gladly sent request. Samples, too. 
invite you test the softening point, ash, 
penetration, and other important specifications 
Pitt Chem Enamel. prove your own 
satisfaction that coal-to-enamel quality-control 
definitely does produce true-to-specification 
coating that gives you better performance above 
ground and longer-lasting protection below. 


PROTECTIVE DIVISION 


COKE CHEMICAL CO. 


CHEMICALS AGRICULTURAL CHEMICALS FINE CHEMICALS PROTECTIVE COATINGS PLASTICIZERS ACTIVATED CARBON COKE CEMENT PIG IRON 
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CORROSION ENGINEERS 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents, 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas. Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1953-54 


Houston, Texas 


WALTER ROGERS 


Emeryville, Cal. 


Directors 
President 
Gulf Oil Corporation, Houston 
Vice-President 
Shell Development Company, Emeryville, 
Treasurer 


Humble Pipe Line Company, Houston 
Past President 


Ohio State University, Columbus 


Representing Active Membership 


Koppers Co., Westfield, 

Interstate Oil Pipe Line Co., Shreveport, La. 

NORMAN HACKERMAN....... 1952-55 
University Texas, Austin 


Phillips Petroleum Co., Bartlesville, Okla. 


Representing Corporate Membership 


The Crane Company, Chicago, 

Aluminium Laboratories, Ltd., Kingston, Ont. 

United States Steel Corp., Pittsburgh, Pa. 

Dow Chemical Corp., Midland, Mich. 


United States Steel Corp., Vandergrift, Pa. 


Representing Regional Divisions 


WALTER CAVANAGH.. (North Central) 1953-56 
Parker Rust Proof Company, Detroit, 


DERK (South Central) 1953-56 
Shell Oil Company, Houston, Texas 

International Nickel Co. Canada, Ltd., Toronto 

Board Harbor Commissioners, Long Beach, 

California 

American Cast Iron Pipe Co., Birmingham, Ala, 


Consolidated Edison Co. Y., New York City 


Directors Officio 


BALDWIN, Chairman Regional Management 
Committee 
Johns-Manville Sales Corp., New York, 


NOPPEL, Chairman Policy and Planning 
Committee 
Ebasco Services, Inc., New York, 
HOXENG, Chairman Publication Committve 
United States Steel Corp., Pittsburgh, Pa. 
SCHMIDT, Chairman Technical Practices 


Committee 


The Dow Chemical Company, Midland, Mich 
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OFFICIAL MONTHLY PUBLICATION 


National Association Corrosion Engineers 


Individuals and Organizations Concerned with Control Corrosion 


January, 1954 


Reorganization the 
Technical Practices Committee 


TECHNICAL Practices Com- 
the National Association 
Corrosion Engineers were organized 
about eight years ago, although the fore- 
runner group. Technical Practices Com- 
mittee Condensate Well Corrosion, 
was formed two earlier. New com- 
were added from time time 
they numbered covering wide 
variety interests. Concurrent with this 
rapid growth became evident that 
some procedure uniform conduct was 
essential facilitate control. The need 
for procedure guide was emphasized 
the fact the chairman the 
tee was being involved greater and 
greater burden detail and was re- 
quired make many important decisions 
single handed. 


Since the 1953 annual NACE meeting 
Rogers, Aaron Wachter, Campbell 
and Schmidt has actively consid- 
ered number proposals concerning 
reorganization the technical commit- 
tees, The Technical Practices Committee 
Organization and Procedures Manual, 
the result this group’s deliberations. 
The reorganization plan, also published 
this issue, was developed from the 
provisions the Both the man- 
ual and the reorganization have been ap- 
proved the NACE board directors. 


Reorganization the committees and 
the provisions the procedures manual 
become effective March 18, 1954. 
believed these changes 
many the difficulties formerly experi- 
enced because responsibilities are dele- 
gated and adequate control established. 
Provision has been made for changes 
required for effective functioning. 


The manual outlines detail the or- 
ganization and functioning the techni- 
cal committees reorganization 
plan shows how the committees are re- 
lated one another and what redistri- 
bution has been 


was recognized that many plans 
were feasible. The plan approved was 
based NACE experience that most 
Success has been enjoyed when com- 
mittee worked within This 


a The Dow Chemical Company, Midland, Mich. 
See Page 14, News Section, this issue. 


facilitated cooperation and accomplish- 
ment owing strong common interest 
specific corrosion problems such 
encountered oil and gas production, 
pipe line, utilities, process industries and 
others. 


New organizational subdivisions and 
their line communication Technical 
Practices Committee Technical 
Group Committee <—> Unit Commit- 
tee <—> Task Group. There only 
one Technical Practices Committee 
Technical Group Committees are now 
six number for various broad industry 
interests. This number may increased 
needed. There limit the num- 
ber Unit Committees Task Groups 
which may established. 


The Technical Practices Committee 
policy making group composed 
chairman and vice-chairman, the vice- 
president NACE and the chairmen 
the six Technical Group Committees. 
The president NACE officio 
member. The Technical Practices Com- 
mittee will coordinate activities and func- 
tions all technical committees and act 
policy and planning matters affecting 
them. responsible the board 
directors through its chairman. 


The Technical Group Committees are 
the policy and planning committees for 
industries. Actual technical work will 
done Unit Committees and Task 
Groups. many working committees 
may formed necessary. 

Lines communication are established 
within the structure and provisions made 
for elections officers, establishment 
new committees, approval technical 
reports, terminations committees and 
other matters. uniform method con- 
ducting committee business available 
now. The new designation “T” for tech- 
nical will differentiate the new groups 
from the old. 


There were committees under 
the old organization. form the new 
Technical Group Committees, several 
the old committees with the same 
industry interest were grouped. None 
the old committees was eliminated. 
illustrate: The new Technical Group 
Committee T-2 (Pipe Line Corrosion) 
composed old TP-2, and 18. 


Each the old committees will retain 


(Continued Page 


No. 


TECHNICAL COMMITTEES 


New<—-—-DESIGNATION S—-——>Old 
T-1. Corrosion in Oil and Gas Well 
Equipment 


. Condensate Well Corrosion 

Sweet Oil Well Corrosion 

. Sour Oil Well Corrosion. . 

Metallurgy 

. Sulfide Stress Corrosion Cracking. . .” 

Oil String Casing Corrosion. . ar 

Oil Field Structural Plastics....... : 

. Inhibitors for Oil and Gas Wells... .T 
T-1K-1. Pacific Coast Region 

. Waste Water Disposal 

T-1L-1. Pacific Coast Region 


=] 


Pipe Line Corrosion 


T-2A-1. Galvanic Anode Operating 
Installations 
Anodes for Impressed Currents. . 
C. Minimum Current Requirements. $5 
. Standardization of Procedures for 
Measuring Pipe Coating 
Conductance 
. Petroleum Products 
T-2E-1.Internal! Corrosion of 
Product Pipe Lines and Tanks....TP-18B 
- Sour Crude Oil 
T-2F-1.Internal Corrosion of 
Crude Oil Pipe Lines and Tanks. . TP-18A 


General 
TP-9 


TP-11 
- TP-13 


.. TP-14 
-TP-15 


. Corrosion Inhibitors. ...... 
. Identification of Corrosion 
Products 
Annual Losses due to Corrosion. 
. Instruments for Measuring 
Corrosion. 
Transport: ition. 


Utilities 


. Effects of Electrical Grounding on 
orrosion 


T-4 Bel. Lead and Other Metallic 
Sheaths. 
T-4B-2 Cathodic Protection. .. 
T-4B-3. Tests and Surveys 
T-4B-4. Protection of Pipe Type 
Cables 
T-4B-5. Non Metallic Sheaths and 
>. Stray Railway Current Electrolysis. 
. Corrosion by Deicing Salts........ 
Analysis of Domestic Waters....... 


Corrosion Problems the 
Process Industries 


Ch emical Manufacturing Industry. .TP-5 
Y-5A-1. Sulfuric Acid TP-5 
-5A-2. Stress Corrosion Cracking in 

A-3. Acetic Acid... 
5A-4. Chlorine... 

T-5A-5. Nitric Acid 

High Temperature Corrosion 

Corrosion by Cooling Waters 

T-5C-1. South Central Region 


Protective Coatings. ... 


. Organic Coatings and Linings for - 
Resistance to Chemical Corrosion TP-6A 
. Protective Coatings for Resistance 
so Atmospheric Corrosion 
Protective Coatings for Resistance 
to Marine Corrosion. . 
T-6C-1 Pacific Coast Region 
. Protective Coatings in Petroleum 
Production 
T-6G. Surface Preparation for Organic 
Cc oatings 
T-6H. Glass Linings and Vitreous Enamels TP- -6H 
T-6K. Corrosion Resistant Construction 
with Masonry and Allied 
T-6L. Asphalt Type Pipe Coatings 
T-6L-1. Pacific Coast Region 
T-6M. Field Coating Inspection 
T-6M-1. Pacific Coast Region. . . TP-6 
Pacific. Coast Div. 


P-1B 
P-1C 
P-1D 
P-1G 
P-1H 
P-1A 
T-2 
2-55 
T-4A 
TP-16B 
TP-16C 
TP-16E 
TP-16F 
TP-16A 
3-56 TP-8 
ian) 
G 
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ASSOCIATION CORROSION ENGINEERS 


its former entity its new location. The 

only significant difference will the 

new designations placing them pipe 
line group. 

New Committees were formed 
follows: 

T-1 Oil and Gas Production the same 
old TP-1. 

T-2 Pipe Line Corrosion combina- 
tion old committees whose primary 
interest corrosion oil and gas 
pipe lines. 

T-3 General combination com- 
mittees interested problems gen- 
eral nature. 

T-4 Utilities composed committees 


concerned with corrosion problems 
the utility industries. 

T-5 Process Industries concerned with 
problems the chemical process in- 
dustries. 

T-6 Coatings the same old TP-6. 
The increasing demand for regional 

committees encouraged the new 

rules because much can accomplished 
local level. Regional committees are 
reorganized slightly different basis 
than under the old system. Any region 
may form committee work any 
project. When two more regional 


committees are working the same 
subject, the activities will coordinated. 


The method establishing new com- 
mittees described fully the pro- 
cedures manual. 

admitted that both the reorgani- 
zation plan and the procedures manual 
are compromise among varying ideas 
and may not represent the ultimate solu- 
tion. Changes can and will made 
both the occasion arises. NACE 
live and active organization. The tech- 
nical committees are vital part 
NACE and can contribute much the 
advancement corrosion science. 
believed the reorganization and use 
the new procedures manual will stimulate 
and aid committee activity. 


NACE Practice Reprinting Technical Material 


Requests for prices reprinting material appearing 
CORROSION should addressed National Asso- 
ciation Corrosion Engineers, 1061 Building, 
Houston Texas. Prices usually cannot given until 
after articles have appeared CORROSION although 
requests for prices may submitted any time. Type 
from which technical articles are printed kept stand- 
ing for days after date issue, and reprints ordered 
during that interval will from standing type. For 
reprints ordered after expiration this period, write 
for details. Single copies reprints material from 
CORROSION are listed advertisements appearing 


many issues. Usually single copies may obtained only 
the form tear sheets, whole copies the issue 
which the article appears. 

Permission reprint articles usually given 
responsible firms and individuals who wish have the 
work done themselves. NACE requires, however, that 
proper credit given CORROSION appropriate 
place all reprint material. The association also 
requests that reprint style closely conform that 
approved its board keeping with the aims 
and objectives the association and that copies 
reprints made under this authority are supplied NACE 
for recording purposes. 
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Progress Report 


Corrosive Effects Deicing Salts 


TP-19—Corrosion Deicing Salts* 


DIFFERENT materials are used and 
have been used for road, street and railway 
The use chloride salts snow ice- 
covered roads one the principal means employed 
municipalities, states and other public and private 
clear pavements for safe movement 
vehicles and pedestrians. 

The choice chloride salts for this purpose stems 
from their low cost and their property depressing 
the point water relatively low concen- 
trations. 

The total amount sodium chloride used for high- 
ways, railroads and other dust and ice control the 
nation has increased from 412,000 tons 1949 
785,000 tons 1951.1 More than percent the 
salt thus used was rock salt, mineral form so- 
dium chloride. 

chloride second rock salt deicing 
usage. Approximately 80,000 tons calcium chloride 
used annually. 

article discussing methods snow 
Foster lists cities where sodium chloride 
used for deicing streets, either alone 
tion with abrasives such cinders sand. Among 
the larger cities mentioned are New York, Y., 
Detroit, Mich., Baltimore, Md., Buffalo, Y., Cin- 
cinnati, Ohio, Kansas City, Mo., Indianapolis, Ind., 
Albany, Y., Columbus, Ohio, Rochester, Y., 
Akron, Ohio, Toledo, Ohio, Hartford, Conn., Grand 
Rapids, Mich., Rome, Y., and Flint, Mich. Rock 
salt also has been used for deicing street railway 
switches several the larger cities including 
the areas using deicing salts are north line 
drawn from the coastal border Oregon and Cali- 
fornia through the Texas panhandle the coastal 
border Virginia and North Carolina. 

That snow and ice removal may problem 
indicated the large snow falls Northern cities. 
Buffalo, for instance, has average snow fall 
74.1 inches per year and has recorded high 126.4 
Albany, has annual fall 50.0 
inches and Rochester, 78.7 These cities, 
stated before, are those using deicing salts. 
Sizeable amounts deicing salts are being used, 
much 3500 30,000 tons year, depending 


% Prepared by the committee, formed by the National Association of 
Corrosion Engineers to investigate corrosion by deicing salts on 
metallic equipment above and below ground and to study and rec- 
ommend mitigative measures. 


*F. E. Kulman, Consolidated Edison Co. of New York, N. Y., chair- 
man, 


Abstract 


Deicing salt used cities the Northern part 
the United States estimated cause added 
$100,000,000 annual loss automobiles 
pipes and cables. Tests are related showing the effect 
deicing salts steel exposed various concen- 
trations salts and the effect inhibitors reduc- 
ing the corrosive effect the salt. Various sugges- 
tions concerning the recommended mitigation prac- 
tices for automobiles and underground power and 
communications cable and equipment are given. The 
lack quantitative data deicing salt corrosion 
losses and the need for additional research are 
emphasized. 


the size the city. per capita basis, the amount 
may vary from per year. 

The degree which brines resulting from the 
use deicing salts contribute the corrosion 
vehicles has been moot question, evidenced 
conflicting reports.’ There also has been difference 
opinion with respect the influence the salts 
corrosion subsurface metallic structures. The fol- 
lowing report will discuss corrosion above and be- 
low ground structures influenced deicing salts. 

Corrosion 38,000,000 automotive vehicles, at- 
tributed all causes, has been estimated cost 
$1,100,000,000 American industry paying 
the order billion annually for corrosion 
its 1.7 million miles buried pipes and If, 
for the purpose discussion, the portion corro- 
sion caused deicing salts assumed tentatively 
percent all corrosion, seen that the annual 
loss attributable deicing salts approximately 
$100,000,000. Reduction corrosion loss this 
magnitude thus presents challenge corrosion 
engineers and municipalities. 


Corrosion Above Ground Structures 

The type atmosphere will determine great 
extent the basic corrosion rate steel. Urban at- 
mospheres are usually between industrial and rural 
corrosivity. The relative merits identical steels 
yarious urban atmospheres therefore may not 
the same. Steels exposed marine atmosphere 
not, rule, develop rust films protective 
they industrial atmosphere. Presumably the 
basic sulfur compounds that confer protection in- 
dustrial atmospheres are made more permeable 
the development soluble chlorides marine at- 
Viewed this light, the use deicing 
salts may result greater corrosion than the basic 
rate but hardly can expected reduce the rate 
atmospheric corrosion. 
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CORROSION 


Preliminary tests test panels mounted auto- 
mobiles indicated that the corrosion rates mild 
steel two Michigan cities the absence sodium 
chloride were 14.6 and 16.6 mdd (milligrams per 
square decimeter per day). These losses correspond 
penetration rates .00267 and .00304-inch per 
year. Corrosion rates two cities Michigan and 
New York where moderate amounts rock salt 
were used were 27.9 and 36.4 From these lim- 
ited data would appear that the effect sodium 
chloride would approximately double the basic 
corrosion These data are not conclusive 
view the relatively small numbers panels tested, 
differences weather between cities from month 
month and lack control the salt spreading prac- 
tices. The severity the weather given season 
and the local practice with respect salting would 
expected affect the magnitude both the basic 
corrosion rate without salts and the over-all rate with 
salts. Data abstracted from several field test reports 
show that the use salt caused 
percent increase corrosion rate. 

Most the interest reported the literature has 
been centered the corrosion automobile bodies, 
particularly the underside fenders and the vulner- 
able fender-body joint. According LaQue and 
the most adverse factor the cor- 
rosion automobile underbodies that they have 
limited opportunity dry out. This observation 
extends also insides doors other relatively 
confined spaces which the moisture warm air, 
drawn during the day, will condense night. 
This condensate, plus rain that may leak around 
window openings, must obviously given op- 
avoided. Quick and thorough drying hidden sur- 
faces important not only through its direct effect 
removing corrosion influence, but indirectly 
increases the protective value the rust films that 
form steel. 


Remedial Measures for Above Ground Corrosion 


has been suggested that car users can help 
themselves most keeping parking their cars 
where they will have chance dry quickly and 
washing them often enough get rid accretions 
salts and mud which may accelerate 

Several automobile manufacturers are eliminating 
the body-fender joint their newer designs with the 
expectation that corrosion the fender-body joint 
will reduced. Similarly, moisture pockets other 
structures can eliminated improved design. 

Car manufacturers have been advised that the 
extent that may practical, the underbodies 
cars should designed with quick drying mind. 
This could conceivably include the use air chan- 
nels and guiding vanes insure that ample supply 
drying air, preferably that taken from under the 
hood where will warmed, channeled sur- 
faces that might not subjected the required 
drying effect without the benefit such controlled, 
underbody 

Another design approach make corrodible 
areas accessible for repair coating. This would 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


apply bridges, viaducts, and other steel structures 
addition automobiles. The improved perform- 
ance resulting from better surface preparation and 
use corrosion resistant steels also deserves con- 
sideration. 

Treatment the salts with corrosion inhibitors 
being tried various cities. Sodium dichromate, 
added sodium chloride the ratio one pound 
inhibitor per 100 pounds salt, was tested 
Akron the winter 1947-1948. Observations were 
made 116 automobiles and these cars were com- 
pared with similar cars operating areas where 
inhibitors were used. was concluded from these 
studies that chromates sufficient concentration 
would arrest the corrosion the body and fender 
joints that otherwise would continue throughout the 
summer every time the car became Polyphos- 
phate type inhibitors were also found effective 
Akron. 

the basis field tests conducted Rochester, 
during the 1948-1949 winter was reported 
that the corrosive action was reduced adding 
polyphosphate type inhibitor the rock salt. How- 
ever, because variables, many them beyond 
human control, wide variations individual weight 
losses the steel test panels were encountered. Ad- 
ditional testing was suggested order arrive 
more dependable 

Field tests conducted two nearby Michigan 
cities the early months 1949 showed that the 
use polyphosphate type inhibitor with rock salt 
reduced the over-all corrosion rate steel 

Other data, based inspections several thou- 
sand automobiles (1948, 1949 and 1950 models) 
service various cities 1951, indicated that the 
rate failure the fender welt and other areas was 
least high Rochester and Akron where in- 
hibitors were used other cities where salt was 
used without 


The application better organic coatings has been 
suggested mitigate deicing salt corrosion. For trim 
automobiles, better care the plate respect 
cleaning, waxing, oiling lacquering has been rec- 
commended for prolonging 


Corrosion Underground Structures 


Deicing salt brines apparently seep underground 
through breaks street pavements, manhole and 
vault openings, gas valve boxes and other access 
openings into the underground cable and piping sys- 
tems. The salt content manhole waters and earth 
electrolytes has been found increased de- 
icing salt Consequently when deicing salts 
are used, increased corrosion may expected re- 
sult underground structures from chemical action, 
stray and galvanic currents discussed below. 


cities where street cars still operate, the lead 
sheaths power and telephone cables are subjecied 
increased corrosion, the presence stray cur- 
rents, locations where the cable sheaths are ca- 
thodic and where sodium chloride used for deicing 
street railway switches. The corrosion believed 
result from the electrolysis the salt and the 
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accumulation sodium hydroxide the lead sheath. 
Because lead amphoteric, will tend dis- 
solved the hydroxide. The final corrosion product 
usually consists lead monoxide and lead carbon- 
ates. Detroit, has been reported that 
phone cables have failed because cathodic corro- 
sion caused sodium chloride used for deicing.* 
Cathodic corrosion telephone cables also has been 
reported There were cable failures 
caused cathodic corrosion the Chicago tele- 
phone system 1951 and four locations which six 
more cable failures have occurred the last 

corrosion anodic portions lead 
appears accelerated salt brines low- 
ering the resistivity the earth, resulting larger 
current discharges. One the primary factors 
underground cable corrosion has been reported 
low resistance electrolytes cable 

Corrosion underground cable sheaths also has 
reported occur the absence stray cur- 
duct lay cable much corrosion results from 
unfavorable duct and soil manholes, 
where dissimilar metals are used, the presence 
salis seems lower the resistivity the manhole 
and cause accompanying increase 
galvanic current between the dissimilar metals, such 
the lead sheath and copper bond wirés and between 
cable sleeves and brass bronze splice De- 
icing salts may also accelerate the corrosion steel 
tanks transformers and network protectors the 
junction with copper grounding studs, brass valves 
and other operating 

Tests made steel panels installed under- 
ground manholes New York City showed corro- 
sion rates 32.9 mdd non-salt areas and 38.7 mdd 
salt (NaCl) areas. The corresponding penetration 
rates were .0060 and per year. These re- 
sults were obtained during mild winter when the 
17-inch snow fall was approximately half the normal 
amount. Correlation was found between corrosion 
rate and sodium chloride concentration the man- 
hole 


Remedial Measures For Underground Corrosion 


Flushing the underground cable ducts with fresh 
water has been found reduce the salt concentra- 
tion duct waters Detroit,* and New 
The importance maintaining the continu- 
ity communication cable circuits illustrated 
the estimate that the cost flushing duct sec- 
tions, was done one year Pittsburgh, was 
considered justified failure one major cable was 

addition flushing the ducts, coating cor- 
rosion preventive grease has been used new cables 
and cable repairs retard future 
This coating has been found effective pre- 
venting corrosion lead sheathed cables, but 
least one company has discontinued its use due 
the hazard polyethylene sheathed cable which 
may present may installed later the duct 
system. The present policy one company 
dig and repair the cable the corrosion appears 


CORROSIVE EFFECTS DE-ICING SALTS 


localized, trusting the conduit repairs and its 
consequent removal existing salt which contacted 
the sheath retard future corrosion. the corro- 
sion extensive, the cable replaced with non- 
metallic sheathed cable with lead sheathed cable 
protected plastic jacket approximately 
thick. Submersible transformers and network pro- 
tectors are painted with coal tar base paints. Keep- 
ing the manholes clean accretions salt and mud 
has been found help reducing 

There does not appear any reference field 
data pertaining the effects corrosion inhibitors 
the rate cathodic corrosion lead cables nor 
does there appear evidence indicate that inhibitors 
will effective preventing anodic galvanic 
corrosion lead and steel. 


Laboratory Tests 


Laboratory alternate immersion tests have been 
devised evaluate the relative corrosion rates 
brines steel surfaces and the reductions cor- 
rosion rates expected result from the use in- 
hibitors. Two test procedures have been described 
some detail. 

the Temmerman and Sterlin specimens 
22-gauge mild steel, 234 inches inches, 
were drilled with hole one end, stamped with 
code number, degreased and weighed. The panels 
were immersed the brine fixed concentration 
for three hours, withdrawn and air-dried for two 
hours, reimmersed the same brine for hours 
overnight, withdrawn and air-dried for two hours. 
This cycle was repeated five times for five days. 
After cleaning, the loss weight was determined 
re-weighing. Tests were made various concen- 
trations rock salt distilled water, with and with- 
out additions the polyphosphate type inhibitors. 


Results tests using this procedure indicated that 
the absence inhibitors, the corrosion loss 
steel increased with increasing concentrations 
rock salt brine maximum percent brine. 
higher rock salt concentrations, the corrosion 
rate decreased from the maximum. The effect add- 
ing the inhibitor concentrations and 
1.0-lb per 100 rock salt was increase the 
corrosion dilute solutions (one percent rock salt) 
and reduce the corrosion concentrated solu- 
tions percent rock salt), inhibitor concentra- 
tion 2.0-lb per 100 rock salt resulted re- 
duced corrosion all concentrations. 

the procedure developed Roland and Ral- 
variations the above described procedure 
were introduced. Panels steel, inches 
inches, were immersed agitated rock salt solution 
for one hour the morning, removed from the so- 
lution for five hours, returned the solution for one 
hour and then removed from the solution for seven- 
teen hours. The test was continued for four days. 

Results, using this procedure, indicated that cor- 
rosion steel increased with increasing concentra- 
tions rock salt maximum approximately 
percent concentration. Beyond this point, the cor- 
rosion rate decreased the concentration was fur- 
ther increased. Polyphosphate type inhibitors con- 
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centrations 0.5 1.0-lb per 100 rock salt 
appeared ineffective one percent rock salt 
solution but reduced corrosion brines having con- 
centrations five percent rock salt and higher. In- 
hibitor concentrations percent, 2.0-lb per 100 
rock salt, were much more effective brines 
below percent rock salt. 


Summary 

The foregoing report has been concerned primar- 
ily with outlining the complex problem deicing 
salts corrosion. Deicing salts, seen from review 
published information, increase the corrosion and 
thereby cause economic loss metallic equipment 
both above and below the ground surface. This does 
not imply that deicing salts are the sole primary 
cause corrosion above ground underground. 

Relatively little quantitative data have been pub- 
lished indicate the corrosion rates attributable 
the use deicing salts. These vary with the severity 
the winter and the local practices with respect 
salting. The field tests that have been reported serve 
indicate that significant factors other than deicing 
salts are also responsible for portion the corro- 
sion being experienced. The need for further investi- 
gation these factors apparent. 

Remedial measures for mitigating deicing salts 
corrosion above ground are pointed out. These in- 
clude washing the salts and mud accretions from 
the underside automobiles, keeping the car 
dry environment, maintenance protective coat- 
ings, treatment the salts with inhibitors and sug- 
gestions for design changes. 

Mitigative measures for subsurface corrosion 
lead sheathed cables are indicated, including flush- 
ings the cable ducts and protective coatings. 

brief description laboratory tests deter- 
mine the corrosive effect deicing salts given. 


Future Work 

Additional field testing required determine 
more accurately the increased corrosion rates 
steel and other metals caused the growing use 
deicing salts various cities. 

Further field testing necessary determine 
what amounts corrosion inhibitors mixtures 
such inhibitors are required effectively reduce 


corrosion deicing salt brines. 

Non-corrosive chemical substitutes for deicing 
salts should investigated and tested the labo- 
ratory and the field. 

Further improvement protective coatings for 
above ground and underground applications in- 
dicated. 
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Corrosion Acids High Temperatures* 


RECENT YEARS interest has been increasing 

chemical processes involving reactions 
liquids temperatures above their normal boiling 
points and high pressure. early stage de- 
velopment such processes necessary know 
the corrosive characteristics the system. This in- 
formation needed 


assist early economic evaluation the 
process, 

allow selection suitable materials for 
pilot plant equipment, and 

evaluate process variations that might lead 
less costly plant construction. 


Corrosion data the published literature are rarely 
applicable since they generally are for temperatures 
not exceed the normal boiling point. Extrap- 
olation such data higher temperatures would 
unwise. 

Laboratory corrosion testing high pressure and 
temperature conditions tends laborious and 
costly operation. Special pressure vessels are re- 
quired with openings large enough insert speci- 
mens. Selection material construction for the 
pressure vessel problem because the vessel must 
almost completely resistant attack avoid 
complications arising from contamination the 
liquid with corrosion product. Pressure vessels de- 
signed for work one problem may unsuitable 
for the next problem. 

Presented here simple test method which has 
proved convenient, adaptable and generally 
useful for corrosion tests elevated temperatures 
and pressures. addition, laboratory corrosion data 
obtained this method are presented for number 
common corrosive liquids. 


Test Method 


The test method consists placing small test 
strip heavy-walled glass tube containing small 
volume the corrosive liquid. Air the tube may 
replaced another gas evacuated. The tube 
flame-sealed and placed vertical position 
constant temperature oven for the test period desired. 
The pressure the tube reaches the equilibrium 
value for the test temperature. Test details are dis- 
cussed the following paragraphs. 


Specimens 

The size specimen usually employed 0.125 
0.25 2.0 inches. For single specimen, totally im- 
mersed, specimen support needed. When 
desired expose specimen the vapor phase 
both vapor and liquid phase, simple glass supports 


* A paper presented at the Ninth Annual Conference, National Asso- 
clation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 
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Abstract 


test method described for obtaining corrosion 
data with acids and other corrosives temperatures 
above their normal boiling points. The method, which 
has features simplicity and general usefulness, in- 
volves use flame-sealed heavy-wall glass tube 
container for the metal specimen and corrosive fluid. 
The atmosphere over the fluid can controlled and, 
evacuating the tube before sealing, can made 
consist only the equilibrium vapor test tem- 
perature. estimated that the tubes withstand gas 
pressures about 1000 psig which corresponds 
test temperature 285 degrees for water. 
Appropriate test safeguards are described. 

Corrosion data obtained this method are pre- 
sented for various alloys exposed sulfuric acid, 
phosphoric acid, nitric acid, formic acid, boric acid 
and phenol different temperatures and concentra- 
tions. interesting general observation from these 
corrosion data the relatively good corrosion resist- 
ance copper sulfuric, phosphoric, boric and 
formic acid solutions. 


yn 
| 


CORROSION 


can used. The usual weight loss and pit depth 
measurements are made. Small stressed specimens 
the U-bend type can used stress corrosion effects 
are evaluated. Constant-load beam specimens 
have also been employed (see Figure 1). 


Tubes 

The glass tubes used have outside diameters 
(17 mm) with wall thickness 
tubes, which have these dimensions and which come 
sealed one end are available 12-inch (300 mm) 
lengths, size convenient for most tests. Experience 
has indicated that these tubes, properly sealed, 
will withstand pressures the order 500 psig and 
can used with moderate success pressures 
1000 psig, which corresponds test temperature 
285 degrees for water. 


Corrosive 

The volume corrosive liquid commonly used 
these tests ml. Larger volumes should 
employed when the corrosive constituent present 
small concentrations, 

The vapor space the tube (ca total volume) 
may evacuated desired, may filled with 
air, nitrogen, carbon dioxide, hydrogen sulfide, hy- 
drogen chloride other gas. Even low flashpoint 
liquids may tested, provided the tubes are cooled 
ice solid carbon dioxide just prior flame sealing. 


Tube Sealing Procedure 

rubber stopper with glass tubing through it, 
inserted into the end the combustion tube serves 
handle for sealing the tube. obnoxious ma- 
terial such hydrogen sulfide the tube length 
rubber tubing may extended from the glass 
tube fume hood. This rubber tube also may con- 
the tube before sealing. hand torch (gas, oxygen) 
crossfires are used for sealing. With tubes 
inches long the tubes are sealed about inches from 
the lower end. sealing, the tubing heated and 
the wall section thickened the glass pulled 
capillary which fused the end (see Figure 2). 
two steps: 


the tube flame drawn heavy wall small 
diameter cross section and 


evacuated and sealed this reduced section. 


Safety Precautions 

For safety during the test the sealed glass tube 
should inside metal container stop the frag- 
ments case tube failure. Such containers may 
constructed easily from cap closed sections 
threaded 114-inch pipe with few small holes drilled 
the cap serve vents. The shielded glass tube 
stored vertically constant temperature oven 
during the test. One type oven designed specifi- 
cally for this test shown Figure When 
combustible liquid being tested, the upper space 
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Figure 1—Constant-Load Stressed 
Beam Test. 


Specimen 


Figure 2—Sealing the Test Unit. 


Hinged Cover 


Safety 
Blow-out 


Figure 3—Oven for High Temperature Corrosion Tests. (Capacity 
sealed glass tubes.) 


this oven continuously swept out with inert 
gas order reduce the hazard fire explosion 
the event tube should burst. 

Following exposure the tubes are cooled their 
metal containers. The tip the tube slid out 
the metal container and broken off with pair 
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pliers. During this operation the open end the 
protective tube should always pointed away from 
the person opening and from others the labora- 
tory. The wearing protective face shield and 
gloves advisable. Breaking the glass tip relieves 
pressure the tube which then may broken 
two hot wire any other convenient means. 

Despite the inherent hazards involved conducting 
tests this type, following the foregoing safety pre- 
cautions has allowed several thousand tests 
Shell Development Company laboratories 
without single injury personnel. 


Advantages and Limitations 


The principal advantage the test its simplicity 
which permits making large number tests 
short time. possible, for example, for single 
laboratory assistant make tests day, including 
all operations necessary for setting the tests and 
taking them down. Thus wide range variables 
such corrosive concentration, temperature, alloy 
composition and inhibitor evaluations may studied 
almost simultaneously. Use all-glass system 
eliminates concern about effects metal ion con- 
tamination the corrosive the apparatus. 

One the limitations the method the absence 
mechanical agitation, which many systems 
would lead low corrosion rate values. This objec- 
tion may not serious results are being consid- 
relative basis. Another limitation the 
small amount liquid that can used; this could 
lead depletion the corrosive during test the 
corrosive were present low concentration. the 
corrosive constituent gaseous, pressure control 
and therefore concentration, may quite difficult. 
The method, course, not applicable strongly 
alkaline solutions fluoride solutions which would 
attack glass. 

Experience has shown that the method has con- 
siderable value screening test for making quick 
survey indicate what alloys may useful what 
process conditions are most promising from corro- 
sion viewpoint. The most promising solution the 
problem can examined then greater detail using 
more complex corrosion test methods capable giv- 
ing complete evaluation, e.g., tendency for localized 
attack, stress corrosion, etc. 

the following portion the paper are presented 
data obtained this method for number com- 
mon corrosive systems elevated temperatures. 


Corrosion Data 


Dilute Sulfuric Acid 


The relative corrosion resistance number 
alloys percent sulfuric acid 220 degrees 
presented Table addition some data for 
percent sulfuric acid 220 and 250 degrees are pre- 
sented. Only gold, platinum, tantalum 
were resistant under the test conditions. Copper 
showed moderate resistance attack with the 
percent acid but increase concentration 
percent caused marked increase the corrosion 
rate. Copper showed markedly better corrosion re- 
Sistance than other metals and alloys, such lead 


CORROSION ACIDS HIGH TEMPERATURES 


Monel, which normally would considered better 
materials for handling dilute sulfuric acid low 
temperatures. should pointed out that all 
cases the acid contained small amount ethyl 
alcohol and tests were made the absence air. 
Subsequent tests pilot scale process equipment 
indicated that the corrosion data obtained the 
above tests were substantially correct; although higher 
corrosion rates were obtained with copper, presumably 
consequence the effect flow velocity. 

Corrosion data for copper and percent sul- 
furic acid 100 275 degrees are presented 
Figure With percent acid the corrosion rate was 
quite low (<5 mils/yr) below 200 degrees 
but increased rapidly above this temperature. For 
percent acid high rates were observed above 150 
degrees 


Phosphoric Acid 

Corrosion data for number metals per- 
cent phosphoric acid 250 degree are presented 
Table Silver and tantalum were the most resistant 
materials tested and mils/yr). Moderate attack 
copper (58 mils/yr) was observed. was noted 
with sulfuric acid, copper was appreciably more re- 
sistant attack phosphoric acid high tempera- 
tures than alloys such Type 316 stainless steel, 
which normally would the more resistant material 
ordinary temperatures. 


TABLE 1—Corrosion Dilute Sulfuric Acid Containing 
Alcohol 
Conditions: 

0.5-inch 8-inch long Pyrex tube. 

percent alcohol. 

Single specimen, 0.1 0.25 2.0-inch ground surface, totally 
immersed. 

Tube evacuated room temperature before agita- 
tion. Duration, day. 


<0.5 


Type 317 Stainless Steel ote | 390. 
Worthite ae | 


TABLE 2—Corrosion Phosphoric Acid 250° 
Conditions: 

0.5-inch diam. 8-inch long sealed Pyrex tubes. 

ml. phosphoric acid solution. 

Single test specimen 0.1 0.25 2.0-inch ground surface 
totally immersed per 

Tube evacuated room temperature before sealing. 
agitation, 250° Duration, day. 


CORROSION RATE, MILS/YR. 


85% 


ALLOY 


Silver...... 
Tantalum. 


q 
of q Type 317 Stainless Steel............ | 4300. 
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Figure 4—Corrosion Copper Sulfuric 

Acid. Conditions Table Extension 

curves above plotted points determined data 
above upper range graph. 
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Type 304 S.S. 
Type 310 S.S. 


mils/yr 


° 
110°C 


0 20 40 69 
Nitric Acid, 


Figure 5—Nitric Acid Corrosion Type 304 

and Type 310 stainless steel. Corrosion Type 

304 and Type 310 stainless steel nitric acid 

temperatures and concentrations indicated. 

Tests described Table Extension 

curves above plotted points determined data 
above upper range graph. 


Vol. 


100 150 200 
Temperature, °C 


Conditions: Sealed glass tubes containing 
grams aqueous boric acid. One 0.1 0.25 
2.0 in. ground steel test specimen per tube, 
Tubes evacuated, stagnant. Duration, one day. 


TABLE 3—Corrosion Various Alloys Nitric Acid 
Containing Traces Organic Acids 
Conditions: 

0.6-inch diameter 8-inch long sealed Pyrex tube. 

18%w nitric acid containing 0.2% formic acid. Tests 
150° and 200° also contain terephthalic acid. 

Single specimen 0.1 0.25 2.0-inch ground surface totally 
immersed. 

Air atmosphere, Stagnant. Duration, day. 


CORROSION RATE, MILS/YR.* 
Type 304 Stainless Steel........... 25-41 64 500 
Type 310 Stainless Steel........... 16-25 37 330 
Type 317 Stainless Steel.......... 19 56 320 
Type 430 Stainless Steel........... 200 
Type 446 Stainless Steel...... Pita 30 |} 83 | 290 


*® From weight loss and exposure time. No localized attack observed. 
» Specimen penetrated. 


TABLE 4—Corrosion Nitric Acid Containing Traces Organic 
Acids 200° 
Conditions: 
Table 
Nitric acid indicated concentration containing 0.2% formic 
and terephthalic acids. 
One day exposure agitation. 


Corrosion 
Nitric Rate, 

ALLOY Acid Mils/Yr.* 


* From weight loss and exposure time. No localized attack observed. 
» No terephthalic acid present. 


subsequent tests pilot plant equipment and 
with turbulent acid somewhat higher rates were ob- 
served with copper. However, copper specimens pro- 
tected from rapid acid flow were attacked the 
lower rates observed the tube tests. Silver also 
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Figure 7—Corrosion Alloys Boric Acid 


was attacked higher rate under turbulent flow 
conditions. 


Nitric Acid 

Stainless steels usually are resistant attack 
nitric acid solutions temperatures below the nor- 
mal boiling point. Sealed tube tests have shown that 
the various stainless steel alloys are corroded severely 
elevated temperatures. 

initial one-day tests with c.p. nitric acid, quite 
low corrosion rates were obtained with austenitic 
stainless steels. However, prolonged exposure 
nitric acid resulted appreciable corrosion. When 
small amounts formic acid and terephthalic acid 
(both present the particular reaction under inves- 
tigation) were added nitric acid, appreciable cor- 
rosion (20 500 mils/yr) stainless steel was ob- 
served short term (<1 day) tests. 

Corrosion data from series tests with nitric 
acid various concentrations percent with 
formic and terephthalic acids present) 110 200 de- 
grees are presented Tables and and Figure 

the metals and alloys tested only platinum, 
gold, tantalum and titanium appeared resistant 
attack. Type 304 stainless steel was attacked mark- 
edly nitric acid solutions (above percent 
centration) temperatures above the normal boiling 
point. Other stainless steels tested showed 
nificant differences corrosion resistance. These 
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observations regarding poor corrosion resistance 
stainless steels nitric acid elevated temperatures 
are general agreement with the data reported 
The observation that Type 310 stainless 
steel was not appreciably more resistant attack 
than Type 304 was not agreement with informa- 
tion presented Duriron appeared resistant 


‘to concentrated nitric acid 200 degrees but was 


attacked dilute solutions 175 degrees 


Boric Acid 

relating the corrosion steel boric 
acid solutions (10 percent) 120 210 degrees 
are presented Figure Moderate severe cor- 
rosion carbon steel was observed concentrations 
greater than percent boric acid. should noted 
the corrosion rate decreased rapidly the solu- 
tion became saturated with iron (similar experience 
with concentrated sulfuric acid low temperatures). 
Thus, rates attack would less for iron-saturated 
boric acid, but severe attack might expected 
steel fresh boric acid. The relative resistance 
copper, Monel and Type 304 stainless steel 
boric acid (10 percent) 150 degrees 
shown Figure Copper was quite resistant all 
concentrations boric acid tested. Monel and 18-8 
steel were resistant dilute boric acid (30 
percent less), but the corrosion rate increased 
rapidly higher concentrations. The corrosion rate 
steel was moderately high (40 mils/yr) with 
percent boric acid, but appreciably greater with more 
concentrated solutions. 


Formic Acid 

Corrosion data for various alloys percent 
formic acid 170 degrees are presented Table 
Formic acid was quite corrosive nickel, most 
stainless steels and aluminum. Comparatively re- 
sistant were copper, silver and Type 446 stainless 
steel. The effect temperature and acid concentra- 
tion corrosion Type 316 stainless steel given 


TABLE 5—Corrosion Formic Acid 

Conditions: 

1.0-inch diam. 8.0-inch long Pyrex tube. 

4.6 percent aqueous formic acid. 

Single 0.1 0.25 2.0-inch specimen totally immersed. Ground 
surfaces except for stainless steels which were sandblasted 
and aluminum which had been prepared rubbing with 
rubber eraser containing abrasive. 

Tubes evacuated room temperature before sealing. Test 
temperature 170° agitation. Duration, day. 


CORROSION RATE, 
MILS/YR. 

Max. 
ALLOY General Localized 


* Evidence of denickelification. 
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Table 100 degrees slight moderate cor- 
rosion was observed; 150 degrees and higher, 
increased corrosion occurred with pronounced local- 
ized attack. The above data complement those pre- 
sented who showed that moderate attack 
Type 304 stainless steel occurred percent 
formic acid solution 150 degrees 

With stainless steels high corrosion rates (>60 
mils/yr) were obtained short term tests with 
sandblasted surface evacuated tube, whereas 
erratic rates 100 mils/yr) were obtained with 
ground surface air atmosphere the tube. 

sealed tube tests with percent acetic acid 
170 degrees C,. Type 316 stainless steel was only 
slightly attacked mils/yr), while aluminum 
again was attacked high rate. 


Phenol + 
NaOH 


mils/yr 


Phenol 


175 200 250 300 
Temperature, °C 


Figure 8—Corrosion Steel Phenol Con- 
taining Caustic Soda. Conditions: 1.0-inch 
diam. 8.0-inch long Pyrex tube. 
plus 0.7%w 50% aqueous sodium 
hydroxide. Single carbon steel specimen 0.1 
0.25 2.0-inch ground surface totally im- 
mersed. Nitrogen atmosphere. Duration, day. 
agitation. Data phenol from Wachter 
and Stillman paper.* 


TABLE 6—Corrosion Type 316 Stainless Steel Formic Acid 


CORROSION RATE, MILS/YR. 


Max. 


Tempera- 
Formic Acid, Percent w ture °C General Localized 
170 8. | 
200 35. 
100 23. 
60. 500 
170 72. | 400 
200 66. 
100 41. 
150 120. 500 


TABLE 7—Corrosion Phenol 
Containing Hydrogen Chloride and Water 
Conditions: 

1.0-inch diam. 8-inch long Pyrex tube. 

phenol containing 2%w dilute HCI solution 
(13%w HCI) with single 0.1 0.25 2.0-inch ground 
specimen per tube. 

Nitrogen atmosphere, agitation. Test temperature 192° 
Duration, day. 


Corrosion Rate, 


ALLOY 
Type 304 Stainless Steel... ... 37." 
Type 316 Stainless Steel........ 23. 


* From weight loss, no localized attack observed. 
» Corrosion rate may be low due to depletion of corrosive during test. 
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Phenol 

Corrosion data obtained this method for phenol 
150 350 degrees were reported previously 
Wachter and Stillman.4 They showed that anhydrous 
phenol was moderately corrosive carbon steel 
temperatures above 250 degrees but that presence 
traces water had inhibiting effect. Subse- 
quent tests have shown that the presence small 
amount aqueous sodium hydroxide the phenol 
has strongly accelerating effect corrosion carbon 
steel temperatures above 180 degrees (Figure 8). 
The corrosion rates copper, Monel and Type 304 
stainless steel this test 288 degrees were less 
than mils per year. High corrosion rates for carbon 
steel phenol have also been obtained with anhy- 
drous mixtures phenol and sodium hydroxide. The 
addition sufficient water (ca percent) had in- 
hibiting effect the corrosion steel. explana- 
tion for the accelerating effect sodium phenolate 
corrosion carbon steel this system not 
readily apparent. 

Corrosion tests with phenol containing small 
amount water and hydrogen chloride 192 de- 
grees are presented Table the materials 
tested only tantalum and Hastelloy appeared re- 
sistant attack. Monel, titanium, Type 304 and 316 
stainless steel all were corroded moderate rates. 


Corrosion Resistance Copper 

interesting general observation from these cor- 
rosion data the relatively good corrosion resistance 
copper sulfuric, phosphoric, boric, and formic 
acid solutions compared austenitic stainless 
steels, Monel and nickel. This contrast with the 
experience lower temperatures with these acid 
solutions wherein the latter alloys are often pre- 
ferred over copper. 
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TABLE 8—Nominal Composition Alloys 
_Employed Corresion 


Nominal Chemical Composition, 


ALLOY | Percent w 
erie 0.1 Si, 0.3 C, 0.01 P; Fe 
Aluminum 2S. . 0.2 Cu max., 1.0 Fe+Si max.; Al 

Everdur 1010... 0.09 Fe, 1.0 Mn, 3. Si; Cu 

Monel..... 1 Mn, 1.4 Fe, 30 Cu, 67 Ni 
Inconel....... 6.5 Fe, 13 Cr, 79.5 Ni 


Hastelloy B... 
5 W, 6 Fe, 17 Cr, 19 Mo; Ni 


Hastelloy C... 


Platinum... ... 
Silver...... 99.9 Ag 
Stainless Ste el: 
Type 304.... ited adtnaay 0.08 C max., 9 Ni, 
ES arene er 0.1 C max., 2.5 Mo, 12 Ni, 17 Cr; Fe 


0.12 C max., 17 Cr; 
0.07 C max., 3 3.5 Si, 19 Cr, 
24 Ni; Fe 


colleagues the Corrosion Department Shell De- 
velopment Company. 
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DISCUSSION 


Questions Paul Krystow, Standard Oil De- 
velopment Co., Linden, J.: 

Since the volume acid used the tests was 
small, what effect, any, there the corrosion 
rate through the depletion acidity and the 
accumulation corrosion products? According 
the work Calcott, Whetzel and Whittaker, 
least solution required for each square 
inch metal surface exposed. 

conducting corrosion tests acids high tem- 
peratures considerable silica leached out from 
the glassware. possible for this silica form 
deposit the metal surface and retard corro- 
sion particularly since some investigators have 
found such deposits during their investigations 
passive films stainless 


Although the volume liquid the glass tubes 
quite small this not particular disadvantage 
for acids appreciable concentration, because 
considerable corrosion can occur before the solu- 
tion depleted. For example, one-day test 
stainless steel 4.6 percent formic acid 
170 degrees corrosion rate 140 mils/yr 
was obtained. This would result reduction 
the formic acid concentration from 4.6 percent 
3.5 percent. 

such deposits were observed these tests. 
would not expect silica have significant effect 
corrosion rate the actively corroding systems 
investigated. 


Questions Lewis Gleekman, Sherritt Gordon 
Mines, Ltd., Ottawa, Ont.: 

view the testing procedure followed, did the 

authors attempt study the corrosion products 

function alloy content corrodent? The isolated 

system used for each alloy would seem ideal for 

such study. 


have not made studies this type. 


Question Brooks, Dow Chemical Company, 
Freeport, Texas: 

The data copper are quite intriguing. Can you 

offer any observations its film-forming character- 

istics under these conditions compared more 

normal conditions temperature and pressure? 


observations were made regarding detailed 
pects film formation. unusual films coatings 
were noted visual examination. 
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Porcelain Enamels and Ceramic Coatings, 
Prime Inhibitors Metal 


DWIGHT BENNETT 


Introduction 


MODERN DAY uses porcelain enamels 

and ceramic coatings engineering materials 
have been developed from ancient background 
interest and beauty. the middle ages itinerant 
metalsmiths and craftsmen ranged through Europe 
with charcoal furnaces plying the art enameling 
iron, silver and gold, skill which was handed 
down from father son. Dukes and barons and kings 
and queens were their customers. 

was inevitable that the protective properties 
glassy enamel easily corrodible iron would soon 
come recognized. This was closely followed, 
the stately pace old history measured, the 
definite start enameling industry. Cooking 
utensils and plumbing ware, appears, received early 
attention. From that time the art and science 
porcelain enameling progressed, first steadily and 
then with constantly increasing tempo. 


The Durable Nature Porcelain Enamels 
really not hard understand why porcelain 


enamels and ceramic coatings are able resist 
well the ravages time, temperature and corrosive 
media. They are essentially formulated from metal 
oxides and silicates which have emerged from molten 
magmas their final and most stable forms. their 
processing, the materials noted are blended fit the 
intended metal thermal expansionwise and fuse 
dense, impervious layer some temperature higher 
than that intended service. the case conven- 
tional porcelain enamels that spread between fusion 
and service temperatures is, general, quite large. 
the case high temperature resistant ceramic 
coatings the spread is, perforce, much smaller. 


Enamel Properties Room 
and Slightly Elevated Temperatures 


Even though high temperature corrosion the 
problem stated and current interest useful 
review some the properties enamel lower and 
very common, temperature levels. 


3.1. Appearance: any artist, designer salesman 
will attest, people today react very strongly the 
outward appearance things. Here porcelain enamel 
more than holds its own. presents smooth lus- 
trous surface that from milk white 
any color shade color desired. Because these 
colors stem from stable oxides fused into the glass 
they will not fade. Furthermore the surface hard 
and glass smooth and can cleaned with wipe 
damp cloth. 


% A paper presented at the Ninth Annual Conference, National Asso- 
elation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 
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Abstract 


Some the pertinent background present day de- 
velopments protecting metal from corrosion 
means ceramic coatings reviewed. Test methods 
are presented and the evaluation selected tests 
discussed. Some examples coating effectiveness 
and areas which coatings could used ad- 
vantage are presented. 


3.2. Physical Properties: porcelain enamel highly 
resistant abrasion. test can scarcely found 
that will commonly relate this property equiva- 
lent one for the much softer organic finishes. 
various tests bending and tension have shown, 
porcelain enamel measurably strengthens the metal 
shape which applied. not commonly 
known (but nevertheless established) that the glass 
will flex with ordinary iron steel their pro- 
portional limits. 

great deal has been learned about ways pro- 
mote the physical durability porcelain enamel. 
With planned and controlled thermal stresses be- 
tween the coating and the metal and with proper 
thickness application the coating will withstand 
surprising amount abuse involving thermal and 
mechanical stresses. 


3.3, Chemical Properties: From utilitarian point 
view the chemical properties porcelain enamels are 
exceedingly important. Years test “in situ” have 
shown how well architectural enamels withstand en- 
vironments that range from moist, salt laden sea air 
the gas contaminated air industrial cities. 

The substantial acid and alkali resistance 
lected enamels being utilized ever growing 
extent the food and beverage, chemical and laun- 
dry industries. home cooking and household use 
porcelain enamels withstand baking temperatures, 
boiling water, hot fruit acids, soap and detergents. 
Millions hot water heaters utilize porcelain enam- 
els inert inner liner. 
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With the advent titania type enamels now 
common procedure turn out ware that will show 
not more than 0.0009 gram per square inch loss when 
exposed boiling citric acid for hours. 


Development Ceramic Coatings’ 
Resistant High Temperatures 


The long established art and, modern times, 
sound technical status porcelain enameling formed 
natural basis for the development high tempera- 
ture resistant ceramic coatings. this development 
least two factors were exceedingly favorable. 
the first place the outward appearance the coating 
was importance whatsoever. the second place 
the potentially great value such coatings pro- 
tecting basic and expensive equipment well justified 
broad investigation almost any and all promis- 
ing coating ingredients regardless their cost. 

Some the very first work such coatings was 
initiated the armed services the United States 
Bureau Standards and the University Illinois 
about ten years ago. Since that time similar research 
and development work has been taken other 
research institutions, universities, frit companies and 
aircraft manufacturers. The actual commercial appli- 
cation high temperature resistant ceramic coatings 
under way with various industrial plants partici- 
pating. 

Throughout the course this work very con- 
siderable amount technical information has been 
accumulated the form reports and research 
papers. fact its volume now large that any 
attempt present adequate list references 
would beyond the scope this paper. However, 
can said that the Armed Services Technical 
Information Agency able reproduce such data 
for qualified recipients. more general way, the 
Department Commerce, through its Office 
Technical Services, preparing make such 
material available the public. Also, many libraries, 
university and otherwise, are serving depositories 
for it. 


Some Things High Temperature Resistant 
Ceramic Coatings Will 


Such coatings, has been shown the preceding 


TABLE 


Some Significant Properties Selected Ceramic Coatings 
Developed for Low Alloy Steels University Illinois 


Vol. 


section, have been developed step step serve 
various unique and particular needs the way 
protecting heated metal from its environment. The 
following list items brief but should kept 
mind that each has been the subject painstaking 
research and various reports. The order arbitrary 
since property first importance one applica- 
tion might little interest another. 


Specific forms ceramic coatings will: 


Reflect radiant energy 

Effectively retard metal oxidation 

Strongly inhibit intergranular corrosion 

Withstand acids, including fuming nitric acid 
Resist molten metals 


Improve tensile, stress rupture and fatigue properties 
heated metals 


mn & W 


The summary above supplemented various 
tables and figures included this article. They have 
been taken from sundry reports and research files 
both past and present. 

Table shows the present status some work 
now progress the University 

considerable number coatings either devel- 
oped for, applicable low alloy steels are being 
systematically tested and classified. may noted 
that the order rating takes account 


the ability the coating protect the 
metal high temperature, 


the lower firing time and temperature and 
the resistance water quenching. 


This table serves point out that the selection 
ceramic coating might based one more 
least four properties, 


resistance high temperature, 
permissible firing temperature, 
resistance severe thermal shock or, 


ability resist acid attack. 


Not shown the table, but good illustration 
nevertheless would the case University 
Illinois high temperature resistant ceramic coating 
No. 250-2 which now undergoing tests (in “cold 
finger” reflux condenser modified 
ASTM standard 262-44T type) 
for its resistance fuming nitric 
acid 160 degrees After 192 


hours test the attack the coat- 
Coating Weight Best Protects Acid ing scarcely some 
specific application such acid re- 
25-1 | 40-45 6 1750 | 1300 900 °F B Table Z contains data similar to 
45-50 1600 1200 those the first table except that 
veloped for stainless steels and hig 
30-40 1200 <1200 alloy metals. The same order 
classification followed except that 
| 


1 cf Sec. 6, 2, 1.b of this paper. Thermal shock testing by subjecting each of 6 coated specimens to 10 
cycle of 20 min. heating at test temp., followed by immersion in water at room temperature. 
2 “Test for Acid Resistance of Porcelain Enamels,” Part I. Flatware. A standard of The Porcelain Enamel 


Institute. 


few cases when all other prop- 
erties were equal coatings were 
rated the quality their acid 
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DECREASE EMISSIVITY 
THE INFRARED 1,244) 
FOR VARIOUS COATING 
HIGH TEMPERATURE RANGE, 
COATINGS THICK, 


DEFLECTIONS 


PLATE TEMPERATURE DEG. 


Figure 


resistance. might expected, due the better 
heat stability the metals used, was possible 
develop coatings showing higher values all classifi- 
cations. 

should noted that column added Table 
shows the various alloy metals which were used. Due 
probably rates metal oxidation and coating 
fusion during the maturing fire ceramic coatings are 

Figure 2—Detailed view specimen gasoline torch burner stand definitely selective with regard the metals 
showing band glow where top coat was brushed away before the 
maturing fire. which they should used. 
Before passing from considera- 
tion tabular type data should 


noted that under research grant 


Some Significant Properties Selected Ceramic Coatings 
Developed for Stainless Steel Other High Alloy Metals from industry some work the re- 
the University Illinois. sistance porcelain enamels and 

matter cooperative interest 
number ceramic coatings 
the types shown Tables and 
are being included these tests 
and with encouraging results. When 
completed, the results the work 
will available those who may 


interested. 
Figures and show respec- 
N_= Inconel. SS = 18-8 type stainless steels. Other steels by AISI No. tively an aviation gasoline fired 


f Sec. 6, 2, 1.b of this paper—Test for Thermal Shock. ; ; 
standard test of the Porcelain Enamel Institute. torch in operation and the glow sup- 


456-4 
456-3 


umen 
Figure fired thermal shock torch operation. topaz 
1g 
45 
45 
327-1, 
2¢ 


CORROSION— 


DECREASE 
THE VISIBLE RANGE FOR 
VARIOUS COATING MATERIALS, 
COATINGS MILS THICK, 


Mpidelite 
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= 
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PLATE TEMPERATURE DEG 
Figure 


Figure 5—Test stand for the determination transient state tempera- 
ture lags and the reduction equilibrium skin temperatures produced 
ceramic 
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pression obtained with ceramic coated flame tube. 
Figures and show the effectiveness various 
coating materials reflecting radiant energy the 
infrared and visible wave bands. Figure shows 
high pressure gas-air torch operation, Figure 
shown the considerable reduction transient and 
steady state temperatures possible obtain in- 
ternally applying ceramic coating flame tube. 
method for measuring the oxidation resistance 
ceramic coatings and the high order protection 
possible obtain are shown Figures and 
Figure shown the completely destructive effect 
heating bare ingot iron and low carbon steel for 
hours 1600 degrees and the effective protec- 
tion given ceramic base coats and such base coats 
with heat reflective top coats applied over them. 
Figure shows equipment for heating and tensile 
testing sheet metal specimens prepared according 
ASTM specification Figures and show 
the improvement given ceramic coatings No. 
347 stainless steel and 1020 low carbon steel which 


mil appiicat fon 
cation 


Figure 


Analytical 
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Figure 7—Sketch method and apparatus 
for measurement the oxidation enamel 
iron. 
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were long heated then tensile tested. Figure shows 
how the improvement given ceramic coating 
carries even when the steel (No. 347) broken 
tension 2000 degrees Figures and show 
the improvement fatigue strength and fatigue life 
imparted No. 347 steel ceramic coating and 
how the improvement sustained after extended 
heating for hours 1800 degrees Finally, 
Figure 16, which represents some work done Cor- 
nell Aeronautical Laboratories and described 
Wright Air Development Center Technical Report 
52-77, (April, 1952) shows the improvement creep 
and rupture strength obtained use ceramic 
coating Iow alloy steel. Test temperatures were 
1200 and 1400 degrees The curves for the un- 
coated steel were located originally means 
adequate data points shown Figures and 
the WADC report. 


Present Status Ceramic Coatings 

6.1. Current Research: The peak research ce- 
ramic coatings has not yet been reached. Various 
universities, research institutions and sections 
industry have teamed up, with valuable 
from forward looking agencies the armed services, 
make one advance after another. part 
this, one significant change approach should 
Early research, probably always 
the case, more less sought make the applica- 
tion fit the existing available materials. Now, how- 
ever, the viewpoint much more toward making the 
materials fit the existing application, even means 
developing new materials. This not merely figure 
speech. Little known, least little used oxides, 
borides, hydrides, silicides and metal-ceramic com- 
posites are being carefully investigated. 

keeping with the statements made above current 
research is, general, being directed toward specific 
objectives such as: 

Determinations the effect ceramic coatings 
the physical properties and durability selected 
stainless. steels and low alloy steels. Emphasis 
placed fatigue and stress rupture testing and 
metallurgical studies, such determinations. 

Stainless steels receiving the greatest attention 
tend non-strategic type. The low alloy metals 
are increasing interest. The optimum combination 
would steel with just enough alloying elements 


give high temperature strength, protected from 
corrosion suitable ceramic coating. 

Development coatings maximum stability 
high temperature service. Such coatings may 
the glassy type but free certain fluxes and other 
components volatile and highly reactive nature 
they may metal-ceramic type wherein 
applied heat serves sinter their components into 
dense, stable, and adherent layer. 

Development relatively opaque, somewhat 
crystalline ceramic base coats capable protecting 
the metal from oxidation and reflecting consider- 
able amount radiant heat, well. 

Development specific coatings for such metals 
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INGOT IRON 1020 STEEL 


Before After Before After 

Figure 9—Effect heating uncoated and ceramic-coated ingot iron 
and 1020 low carbon steel for hours 1600 degrees Top row: 
Uncoated. Middle row: Ceramic coating No. 285-1. Bottom row: Top 


coat No. 117-23 over No. 285-1. 


Figure 10—Apparatus for determining tensile 
strength coated and uncoated metal speci- 
mens elevated temperatures. 


molybdenum, which has very good high tempera- 
ture properties protected from oxidation; and 


titanium, which appears capable good per- 
formance moderately high temperatures pro- 
tected from carbon and various alloying gases. 
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Figure 12—Effect extended heating 1700 degrees the sample 
strength 1020 low carbon steel broken room temperature. 


Figure 13—Effect extended heating 2000 degrees the sample 
strength 18-8 stainless steel Type 347 broken 2000 degrees 


6.2. Test Methods: Evaluation high temperature 
resistant ceramic coatings is, various ways, 
specialized procedure. the first stage their de- 
velopment the microscope, the electron microscope, 
the x-ray and any all the other ultra tools 
science are used needed. the intermediate stage, 
some tests parallel quite closely those used for more 
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conventional porcelain Others, might 
expected, differ greatly. final step, actual testing 
for performance service must carried out. 

would proper consider here only the sig- 
nificant intermediate tests that are gaining uniform 
recognition. 


6.2.1. Extended Heating: 

Static test. Using box type furnace, alter- 
nately heat coated flat specimen 200 degrees 
above the intended temperature service and cool 
room temperature. Periods heating, soaking 
and cooling are repeated cyclic fashion for 
days (120 hours) with final soaking period 
hours. Four more specimens per coating are 
tested and examined visually and microscopically. 

Dynamic test. small, completely coated metal 
cylinder suspended flame tube and heated, 
two 8-hour periods, enveloping flames the in- 
tended service temperature. Six specimens per coat- 
ing are used and examined visually and 
cally. The indentation method may used check 
adherence. 


6.2.2. Thermal Shock Test: Using box type furnace, 
heat coated flat plate specimens per coating thie 
intended service temperature for minutes, Quench 
water room temperature. Subject each specimen 
such cycles. Examine them visually and micro- 
scopically. 


6.2.3. Adherence Test: This test shall made 
conformity the Porcelain Enamel Institute (Bulle- 
tin T-17) “Test for Adherence Porcelain Enamel 
Sheet Metal.” 

this test, coated flat plate specimens are uni- 
formly indented ball point press and readings 
coating continuity taken with adherence meter 
which samples the deformed area with 169 electrically 
conducting needlelike probes arranged hexagonal 
pattern. 


6.3. Applications: impossible draw many con- 
clusions regard use limits material which 
developing rapidly. idea, however, the 
present scope application ceramic coatings may 
gained considering some known facts. 

Development ceramic coatings for industrial 
well national defense uses has been taken 
important segments industry. These include the 
manufacturers porcelain enamel, frits, various in- 
dependent enameling plants and corresponding proc- 
essing divisions some large and diversified corpora- 
tions. Several plants are production defense 
items and various units incorporating heat resistant 
ceramic coatings are coming off production lines. 
These include nozzle boxes for gas turbines, exhaust 
stacks, flame tubes and heat exchangers. 

Some plants, tooled for production these items, 
have indicated they are now position com- 
mercial work well. 

such undertakings some the lessons 
work learned World War are being put good 
use. There close and effective cooperation among 
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the research groups which contributed fundamental 
coating formulation, the frit manufacturers who 
adapt them commercial use and the industrial 
plants prepared apply them. 

Many the items being considered are indicated 
general way Sections and this paper. 
They cover wide range wherein metal subject 
deterioration heat other corrosive media. 
quite probable, however, that some the greatest 
financial savings gained use ceramic coat- 
ings will made areas where ordinary uncoated 
steel used moderately high temperatures and has, 
heretofore, been replaced frequently matter 
course. 


6.4. Controls: More and more, the sustained develop- 
all ceramic coatings falling into effec- 
tive pattern. The mechanics information exchange 
and dissemination get better. The Porcelain Enamel 
Institute control center for industry. The armed 
services through WADC have held symposia and 
testing procedures toward uniform pattern. 
American Society for Testing Materials, through 
committee C-22, working broaden the useful 
scope porcelain enamels and ceramic coatings and 
advance carefully considered tests tentative 
stage. 


Porcelain Enamels and Ceramic Coatings 
Relation Engineering Design 


This topic certainly current interest and one 
which much information has very recently be- 
come available. recent survey directed 700 
agencies representing research and development and 
widely diversified industry. Committee C-22 the 
undertook establish both general and par- 
ticular areas interest porcelain enamels and 
ceramic coatings engineering materials. The high 
percentage replies was almost unprecedented. 
became apparent that the possible useful range 
application the materials was practically un- 
limited. Ten suggested topics areas covering the 
relation ceramic coatings chemicals, abrasion, 
high temperature corrosion, physical and thermal 
shock and their use nonferrous metals received 
strong and somewhat diversified support with, 
might suspected this time, the greatest interest 
being shown resistance high temperature 
corrosion. 

invitation was extended the recipients 
the survey form indicate other topics interest 
them. Their response was startling. More than 
150 additional topics general and particular interest 
were suggested. 

There perhaps better way emphasize the 
potential role porcelain enamels and ceramic coat- 
ings engineering design than list some the 
many significant suggeStions that were received. 


7.1. The resistance ceramic coatings to: 
hot specific chemicals 
molten metals lead, zinc, aluminum 
high velocity gases 
vibration 
gas penetration 
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Figure 14—S-N diagram showing the effect coating No. 285-1 
specimens stainless steel Type 347 annealed for minutes 1800 
degrees 
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Figure 15—S-N diagram showing the effect Coating No. 285-1 
specimens stainless steel Type 347 subjected extended heating for 
hours 1800 degrees 
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Figure 16—(Figure Wright Air Development Center Technical 
Report 52-77) Creep and rupture strength ceramic coated 0.050-inch 
sheet, heat steel. 


long heating particular atmospheres 
electron bombardment 


7.2. Their use: 
fluid conduits reduce friction 


~ 
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bearings for high temperature use 

sewage and water treatment 

structural steel, bridgework and building 
components 

e.for thermal insulation and reflection 
radiant heat 

These are only few the possible applications 
suggested but they will serve indicate the wide 
range potential use. 

should interesting point out that pre- 
ceding sections the direct applicability porcelain 
enamels and ceramic coatings many the noted 
uses indicated. They would very probably serve 
most the others with only reasonable amount 
preliminary research and development involved. 


Summary and Conclusions 


8.1. shown that porcelain enamels were known 
very early times and that much their develop- 
ment and increasing economic importance can 
traced through recorded history. 


8.2. Their durability and wide range usefulness 
protecting metal room and considerably higher 
temperatures were found well established. They 
thus formed natural basis for the development 
high temperature resistant “ceramic coatings.” 


8.3. The modern day research and development status 
ceramic coatings outlined with examples 
some their applications being given. 


8.4. discussing these inorganic coatings relation 
engineering design their probable usefulness 
many diverse fields metal protection brought 


8.5. All work date seems point convincingly 
toward widespread adoption porcelain enamels 
and ceramic coatings combat metal deterioration 
due such things heat, abrasion, vibration, 
close contact with corrosive fluids and gases many 
kinds. 
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DISCUSSION 


Question Louis Nieliwocki, 3210 Allison Ave., 
Port Arthur, Texas: 

Has any work been done determine the effective- 

ness these ceramic coatings carburization 

stainless steel? 


Reply Dwight Bennett: 


Yes! Some very good work has been done. would 
like call your attention the following: National 
Advisory Committee for Aeronautics, Technical Note 
2572, “Ceramic Coatings for Prevention Carbon 
Absorption Four Heat-Resistant Alloys,” 
Joseph Pitts and Dwight Moore, National 
Bureau Standards. The authors applied ceramic 
coatings specimens Inconel and stainless steel 
AISI Types 304, 321 and 347. The coated speci- 
mens were then box carburized for hours 1350 
degrees 1650 degrees was concluded that 
coating seals the samples the alloy from carburiz- 
ing gases and thus prevents carbon pick-up and 
resulting precipitation carbides near the 
grain boundaries. The paper contains series 
photomicrographs supporting that conclusion. 


Question Edward Weisert, Haynes Stellite Co., 
Kokomo, Ind.: 

How could the decrease thickness the ceramic 

coating from two half-thousandth the turbine 

blade exposure accounted for? 


Reply Dwight Bennett: 

Any erosion from the rapidly moving gas stream 
which probably contained very fine solid particles 
would tend decrease the coating thickness. Other 
work, however, thermal shock spalling has shown 
that while rapid temperature changes will tend 
cause the outer layers some ceramic coatings 
flake off there will remain thin, limiting, layer 
coating which very resistant spalling. 
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RECENTLY years ago, most pumps for 
boiler feedwater for central-station applications 
were constructed with bronze impellers and carbon 
casings. Cast iron casings generally were used 
for the lower-pressure applications. 

Continual increases temperature, pressure and 
particularly the purity feedwater resulted 
alirming increase pump maintenance and pump 
fa.lures corrosion-erosion. Independent studies 
problem the operators, pump manufacturers 
various technical groups led certain conclu- 
sions and recommendations which have been pub- 
the 1941-1942 report the Boiler Auxiliaries 
the Prime Movers Committee, Edi- 
son Electric Institute, New York City and later 
Symposium,” Mechanical Engineering, De- 
cember, 


Materials Used for Feed Pumps 


Subsequent field results and manufacturing experi- 
ence have substantiated the importance using 
materials which will resist corrosion-erosion boiler 
feedwater. the light present-day experience, the 
conclusions could restated and expanded follows: 


rarely feasible reduce corrosion modi- 
fying the water. The increasing use ammonia 
control deposition iron oxide should not con- 
fused with water conditioning for the prevention 
corrosion, 

Materials must used which will resist corro- 
sion-erosion any central-station feedwater. 

Cast iron, carbon steel and bronze are not suffi- 
ciently resistant corrosion-erosion typical 
central-station feedwater warrant recommending 
these materials for general use. Low-alloy steel con- 
taining one percent chromium has shown excellent 
resistance under favorable circumstances, but 
not sufficiently resistant warrant its recommenda- 
tion for all conditions. 

The use 5.% chromium-0.5% molybdenum 
eliminates corrosion-erosion. Higher 
alloy concentrations not result any marked im- 
provement over five percent chromium steel. Many 
studies have shown that carbon steel rated 
the following table indicates the relative expected 
service life for different pump materials typical 
central-station 


Material 
Carbon Steel 


Relative Service Life 


1.% Chromium Steel 
5.% Chromium-0.5% Molybdenum Steel 100 
Chromium Steel 100 105 
18/8 Stainless Steel 100 150 


* A paper presented at the Ninth Annual Conference, National Asso- 
‘ation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 


Materials for Central Station Pumps* 


GODSHALL 


GODSHALL—Metallurgist for the 
Cameron Division Ingersoll-Rand Com- 
pany, has one his responsibilities 
materials engineering for pumps related 
their corrosive environments. Starting 
the analytical laboratory Ingersoll-Rand 
1926, became chief chemist 1930. 
has been his present position since 
1941. member numerous technical 
organizations, including NACE 
been active committee work and 
officer engineering groups. 


Abstract 


Increased temperature, pressure and purity central- 
station feedwater causes corrosion-erosion feed 
pumps. Studies operators, pump manufacturers 
and technical groups have led certain conclusions: 
Reducing corrosion modifying the water 
rarely feasible. Materials must used which resist 
corrosion-erosion. Cast iron and carbon steel are 
generally unsuitable. Five percent chromium steels 
prevent corrosion-erosion. Higher alloy concentra- 
tions not provide marked improvement. Rela- 
tive service life about for iron and steel, 
for 1.% chromium steel, 100 for 5.% chromium steel, 
100 105 for 13.% chromium steel and 100 150 
for 18/8. General use chromium steels presents 
manufacturing problems. Clearances must ad- 
justed and different materials and/or hardnesses are 
important prevent seizure. Preheating and stress- 
relief annealing are important after welding. Stainless 
“K” Monel shafts are recommended. 


Heater drip pumps need all-bronze 13.% 
chromium steel construction dissolved gases are 
present. there contamination, the tem- 
perature low the case condensate pumps, 
iron steel casings with bronze impellers are used. 
Circulating pump materials vary with the water 
quality. 

Cast iron casings and bronze impellers are typical 
for fresh water. For sea and harbor waters all-bronze 
construction desirable. With polluted harbor 
waters, stainless steel impellers bronze casings are 
sometimes necessary. Commercial considerations 
sometimes dictate the use cast iron casings for 
very large circulating pumps. For the corrosive appli- 
cations, Monel stainless shafts are recommended 
prevent failures corrosion fatigue. 


The suitability 5.% chromium-0.5% molybdenum 
steel has now been established firmly the excellent 
condition rotor parts which are approaching 100,- 
000 service hours and casings with over 50,000 
hours handling aggressive feedwater which caused 
serious corrosion-erosion carbon-steel casings 
little 500 hours. The only instance difficulty 
with this type material involved feedwater that 
was not deaerated. The presence other corrosive 
constituents, such the addition corrosive chemi- 
cals the suction side the pump, would equally 
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objectionable. Fortunately, such practices 
coming rare central-station applications. 

Shells for barrel-type pumps are notable ex- 
ception. Mechanical, commercial and manufacturing 
considerations dictate the use high-quality, carbon- 
steel forgings. Because extremely high velocities 
not occur the shell, corrosion-erosion rarely 
problem this part. precaution, stainless inlay 
desirable protect all gasket joints the shell 
which seal against high pressure differential. 
addition, stainless facing the discharge head 
helpful preventing corrosion-erosion where the 
head forms the end closure the liquid area the 
pump. Carbon steel forgings which are protected 
this manner are entirely suitable, and are more eco- 
nomical than alloy-steel forgings which would have 
greater resistance corrosion-erosion. 

The use heat-treated 13.% chromium steel, 
heat-treated K-Monel recommended for the 
pump shafts. Machining stresses must relieved 
the heat-treated 13.% chromium steel order 
manufacture straight shaft. K-Monel much less 
sensitive this respect. Because the coefficient 
expansion K-Monel greater than that the 
chromium-steel impellers, the K-Monel shaft pro- 
vides excellent means for maintaining tight fit 
the impeller hubs. 


Manufacturing Considerations 


The change the general use chromium steels 
was not practical without recognition certain 
manufacturing problems, Clearances had ad- 
justed for the new materials, and different grades 
chromium steels, preferably different hardnesses, 
are important prevent danger seizing the 
running fits. 

For example, excellent combination materials 
for the balancing device balancing drum forged 
13.% chromium steel, heat-treated 350 BHN, oper- 
ating forged 5.% chromium-0.5% molybdenum 
steel balancing sleeve, heat-treated 425 BHN. 
This provides both different materials and different 
hardness the running fit. The same considerations 
govern the selection materials elsewhere the 
pump, but the practice will vary with different manu- 
facturers because different pump designs. For 
instance, pumps use impeller rings, but others 
not. 

should noted that hardness alone as- 
surance that wear will not occur. Furthermore, the 
harder two materials running fit will not 
necessarily show less wear than the softer part. 
Hardness important consideration, chiefly from 
the standpoint resisting galling seizing the 
running fits. This particularly important the 
event operating irregularities, such the pump 
being run dry, abrasive foreign solid material be- 
ing carried the water into the pump fits. 

The fact that conventional 18/8 stainless steel can- 
not hardened heat treatment one the major 
reasons why this grade usually not recommended 
for feed-pump parts. Another consideration the 
high coefficient expansion which introduces 
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chanical problems, especially large, high-pressure 
pumps for feedwater applications. Raw material and 
machining costs are both relatively expensive. The 
fact that has been short supply because its 
high-nickel content important consideration. 

the other side the ledger, 18/8 stainless has 
excellent resistance corrosion-erosion all boiler 
feedwaters. has excellent foundry characteristics 
and relatively sound castings usually are obtained. 
However, foundry defects can occur with all ma- 
terials. Defects which will not impair the strength 
the casting can repaired very readily 

comparison, both 5.% chromium-0.5% molyb- 
denum steel and 13.% chromium steel are relatively 
difficult compositions handle the foundry. Fur- 
thermore, both materials are relatively difficult 
weld because their air-hardening 
Parts should preheated 400 degrees and 
welded with 25.% chromium-20.% nickel, 25-12, 
rod the same composition the castings. The 
residual stresses produced welding should 
moved stress-relieving the welded casting 
1250 degrees 

addition casings and wearing parts, these 
two chromium steels are used for impellers, 
diffusors, and miscellaneous small parts. 
steel not susceptible the pitting which often 
occurs with the less resistant materials. Severe pitting 
the impellers increases the power consumption 
through frictional losses. This represents 
tional economy the use the resistant 
steel 

The iron oxide deposits, mentioned the preced- 
ing paragraph numbered can very objectionable 
from the standpoint pump efficiency. some cases 
horsepower consumption has been raised much 
25.% such deposits. This accounts for the many 
reports trouble due this cause. There doubt 
that the iron oxide ordinarily does not originate 
the pump itself but apparently comes from elsewhere 
the system and deposits the pump. 

Shaft sleeves must both hard and corrosion 
resistant. Chromium-plated, case-hardened, low-alloy 
steel (such AISI shaft sleeves are giving 
excellent service the field and are recommended. 
This combination provides the hardness, wearing 
quality and corrosion resistance chromium, sup- 
ported the hard surface carburized 
ened steel which, turn, supported tough 
core. The hardness the chromium plate over 
Vickers and the steel Rockwell 60, minimum. 

Because high level surface hardness essential 
for shaft sleeves for high-pressure applications, 
carbon grades must selected the 13.% 17.% 
chromium steels are used. The hardenability 
these grades chromium stainless steel great 
hardening occurs completely through the wall section. 
The end result sleeve which has the disadvantage 
being relatively brittle and susceptible cracking 
keyways and spanner wrench slots subjected 
chanical thermal shock. The sleeves also are subject 
fatigue failures resulting from localized overheat 
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the packing area. The resultant surface checking then 
progresses longitudinally until the sleeve splits. 


Materials for Buffered Feedwaters 


Occasionally, central-station feedwater will 
similar industrial power-plant feedwaters which are 
almost always well-buffered. these cases, the pump 
materials may selected the basis the value 
the feedwater. 

For values from 6.5 8.5, the use cast iron 
casings with bronze rotors practical. For values 
above 8.5, the use all iron construction practical, 
but copper-base alloys should avoided. 

With intermittent injection water-treating chem- 
ic:ls the suction side the pump, the value will 
usually well above 8.5 during injection the chem- 
but will considerably below 8.5 all other 
For these conditions, special ferrous materials, 
luding Ni-Resist well-known highly-alloyed austen- 
cast iron) and both 5.% and 13.% chromium steels 
are recommended. The material used for specific part 
may selected the basis the experience and pref- 
erence the manufacturer. 

these less critical applications and lower pressures, 
not unusual use heat-treated carbon-steel shafts 
and low-carbon, 13.% chromium steel shaft sleeves 
hardened about 375 Brinell. this lower hardness 
the brittleness previously mentioned not encountered. 

the industrial power plant type application, the 
use steel casings may necessary for the higher 
pressure applications. The dividing line between low- 
pressure and high-pressure applications not clearly 
defined one. will vary with the design the pump 
from the standpoint design stresses and stress dis- 
tribution. general, cast iron suitable about 
1000 psi and, this basis, pressures 1000 psi 
logically could considered low pressures. higher 
pressures steel usually needed for strength and chrom- 
ium steels usually are required for resistance cor- 
rosion-erosion. 


Auxiliary and Condensate Pumps 


Selection materials for heater-drip pumps fre- 
quently complicated the presence dissolved oxygen 
and/or carbon dioxide the water. When these gases 
are present, the use all-bronze 13.% chromium 
water temperature low the case condensate 
pumps, iron steel casings with bronze impellers are 
preferred for commercial reasons. 

Condensate pumps usually operate temperatures 
under 100 degrees Booster pumps can considered 
low temperature primary feed pumps, operating about 
100 150 degrees Auxiliary pumps the feedwater 
system, such heater drip heater drain pumps, 
ordinarily operate higher temperatures and require 
resistant materials. The higher temperatures approach 
that the boiler feedwater and are the most critical 
from the standpoint resistant materials. 


Condenser Circulating Pumps 


Materials for the condenser circulating pumps vary 
with the quality the circulating water. Cast iron cas- 


MATERIALS FOR CENTRAL STATION PUMPS 


ings and bronze rotors are satisfactory for typical 
fresh-water applications. Either carbon steel 13.% 
chromium steel may used for the shafts. The latter 
preferred for vertical pumps where journals usually 
are exposed the liquid being pumped. 

For sea water and brackish harbor waters the use 
all-bronze construction desirable. With highly polluted 
harbor waters the use stainless steel (AISI Type 309 
316) impellers bronze casings sometimes neces- 
sary. 

For commercial reasons, cast iron casings are some- 
times used for the very large pumps handling sea 
brackish waters even when graphitization certain 
occur. This particularly true for the outer columns 
large vertical pumps where the water flow relatively 
streamlined and the velocity low. apparent that 
the rate graphitization independent the section 
the cast iron. Therefore, the same corrosion rate, 
the percentage reduction effective area much less 
the relatively heavy sections which are typical the 
larger pumps. arbitrary classification available 
determine how vertical pumps should classified with 
respect “large” pumps. Pumps with discharge sizes 
inches and over could considered units. 
Pumps over inches discharge might well classified 
“very large.” 

The use protective coatings increasing, particu- 
larly vertical pumps where the symmetrical, stream- 
lined outer columns are less difficult protect. These 
coatings include both rubbers and plastics. The 
layer type has the advantage being more uniformly 
impervious the liquid provided the original bond 
perfect. the absence perfect bond im- 
pervious coating, localized failure can very rapid. 
should noted also that extremely difficult 
protect sharp corners and running fits the use any 
kind protective coating. 

For sea and brackish waters the use Monel 
stainless shafts recommended prevent failures 
corrosion fatigue. Monel preferred for applications 
where the design stress requires high-strength shaft. 
Stainless shafts are more commercial and are frequently 
used, particularly for designs where the shaft 
“covered,” that is, effectively shielded from the liquid 
the rotor parts the pump. these applications 
AISI Types 303, 304 and 316 may used. Type 303 
has the manufacturing advantage being free-machin- 
ing. the three, Type 304 the least expensive raw 
material, and Type 316 preferred for its superior re- 
sistance pitting sea and brackish waters. 

Cutless rubber bearings usually are preferred for the 
vertical pumps. These bearings tend promote concen- 
tration-cell attack stainless steel, usually the type 
associated with differential aeration. This particularly 
true during periods when the pump idle. For this 
reason, stainless shafts should protected with Monel 
sleeve when the circulating water effective electro- 
lyte the case sea water harbor waters. 

should noted also that pumps this type are 
sometimes susceptible cavitation. When this occurs, 
the suction bell usually attacked the area adjacent 
the impeller. Figure shows portion cast iron 
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Figure 2—Outside view, same specimen Figure 


suction bell which had parted cavitation relatively 
non-corrosive, fresh-water service. The inside surface 
the area immediately adjacent the impeller shown. 
apparent that metal wastage has occurred near 
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Figure 1—Inside view, same specimen Figure 


the bottom the piece which was 
exposed the same water. Figure 
shows the absence attack 
the outside surface the same 
piece, even though the outside was 
exposed the same water handled 
the pump. 

The common commercial materials 
(iron, steel, tin, bronze and Ni- 
Resist) not have sufficient re- 
sistance cavitation warrant 
their use such cases. For this 
reason, the use stainless steel 
suction bells liners recom- 
mended. liner usually more 
practical the larger pumps. The 
stainless steel may either AISI 
Type 309 316, 
recommended for impellers. 


Conclusion 

Corrosion-erosion feed pumps 
has been substantially eliminated 
changing resistant materials, 
particularly steels containing 
more chromium. Much prog- 
ress has also been made the pump 
materials for other central-station applications. Present 
materials have extended the periods between overhauls 
considerably. This represents significant operating 
economy. 


ERRATUM 


Corrosion Steel Dilute Solutions Sodium Salts 
Weak Acids. Corrosion, Vol. No. 12, pages 


467-477 (1953) Dec. 


Page 469—For the cutlines under existing Figure 


substitute the following: 


100 ppm KCI for months; appearance after 
corrosion products (approx. 2.5). 


For the cutlines under existing Figure substitute 


the following: 


Vol. 


Figure 8—Panel exposed 0.02N -+- 
100 ppm KCI for months; appearance before 
removal corrosion products (approx. 2.5). 


For the cutlines under existing Figure substitute 
the following. 


Figure 9—Panel exposed 0.02N 
100 ppm KCI for months; appearance after 
removal corrosion products (approx. 2.5) 


effect transposing cutlines they are arranged 
sequence left right: Figure Figure Figure 
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Corrosion Testing Measurement 
Local Cell Potentials 


RICE 


HENEVER metal undergoes corrosion 

dilute solution electrolyte, the action that 
takes place that countless local cells the sur- 
face the metal. The total amount metal that goes 
solution per unit area the sum the amount 
into solution from each the local cells the 
area. The local cell action rates differ and are 
complex function the local cell potentials well 
the solution characteristics. The local cell poten- 
turn are function chemical composition, 
structure and stress each point the sur- 
face the metal. 

measurement these local cell potentials and 
the ohmic potentials resulting from the local cell cur- 
has, until lately, only been practical possible 
very few special cases. The problems that made 
earlier attempts these measurements difficult 
have been largely overcome the use rotating 
electrode, composed the metal under test, con- 
junction with stationary probe electrode. Several 
papers describing briefly the apparatus 
niques have been presented McAndrews, Colner 
and and the 


Principle 


principle the method the rapid movement 
the specimen surface along recurrent path past 
stationary probe electrode. The probe effect acts 
slide contact along the resistance path A—A 
the electrical analogy shown Figure Since 
the potentials along the path differ from point 
point the relative motion probe and specimen sur- 
face produces small potential impressed upon 
the large potential the cell, specimen-reference 
electrode. making the path the probe recurrent, 
this case along circumference the specimen, 
the pattern potentials made recurrent. The re- 
current potentials can then studied using oscil- 
loscope. The result stationary trace the face 
the cathode ray tube. The ordinates the trace 
(y-axis) are the potentials the cell, specimen- 
reference electrode, along the path the probe 
(x-axis). The apparatus used make these measure- 


Apparatus 


The test specimen rod 0.25-inch 
diameter and inches length. held man- 
which rotated constant speed 1100 
rpm. The end and the middle each specimen 
coated with polyethylene dope prevent end and 
water line effects. The specimen immersed the 


* A paper presented at the Ninth Annual Conference, National Asso- 
ciation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 


JAMES RICE—Vice president and director 
service Cyrus Rice and Company, 
Pittsburgh, started work with his employers 
1947, first research and development and 
later field engineering. has 
degree chemical engineering from Carnegie 
Institute Technology. was engineering 
officer the Marine Corps during the last 
war. member Sigma Xi, Tau Beta Pi, 
AIChE, and ASTM. 


Abstract 


The method studying corrosion rates measur- 
ing the local cell potential using rotating electrode 
and stationary micro-probe reference electrode 
briefly reviewed. The results are presented apply- 
ing the method the study the effect different 
variables the corrosion inhibition properties 
hexametaphosphate steel aerated water systems. 
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Figure 1—Analogous electrical circuit metal corroding electrolyte. 


Potential local anode surface 

Potential local cathode surface 

Potential main body metal 

Current from anode 

Current cathode 

Current between cathode and anode areas 


desired solution. Approximately one inch length 
the surface exposed the solution, the re- 
mainder being masked above. The probe electrode 
glass tubing. The capillary portion filled with 
agar solution. The undrawn portion filled 
with saturated and mercury-calomel half cell. 
The entire probe held and positioned microm- 
eter screw device that allows the probe pre- 
cisely moved both and from the surface the 
specimen and also parallel the longitudinal axis 
the specimen. Thus the entire surface the speci- 
men may scanned the probe any desired 
distance from the surface. 

The solution chamber made glass and holds 
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Figure 2—Rotating electrode, shield removed. 


approximately 500 ml. has provision for inflow 
the bottom and overflow near the top. 

The specimen, the probe and the solution chamber 
are all enclosed magnetic shielding prevent in- 
duced emf’s the measuring circuit. 

The probe electrode connected the input 
amplifier. The input lead coaxial shielded wire 
with shielded connectors. The specimen firmly held 
the rotating mandrel assure good electrical con- 
tact. The rotating mandrel connected the mag- 
netic shielding mercury pool contact. shielded 
variable voltage source connected between the 
magnetic shielding and the grounded input terminal 
the amplifier. This voltage source used 
cancel out the voltage the cell specimen- 
probe and thus allow maximum amplification the 
relatively small component without distortion. 
has the advantage over the blocking capacitor 
formerly used that the exact values the 
potential may measured simultaneously with the 
measurement the component. 

The output the amplifier connected the 
vertical deflection plates the cathode ray tube. The 
horizontal deflection plates this tube are coupled 
linear sweep generator, the frequency which 
synchronized with the rotation the specimen. 
electric device and suitable amplifier. light source 
and gas filled miniature photo tube are mounted 
near the rotating mandrel such way that slot 
disc attached the mandrel allows light 
strike the phototube once each revolution the disc, 
thus furnishing timing pulse the sweep generator. 

very important underscore the need for 
thorough magnetic shielding all portions the 
apparatus because the high resistance the elec- 
trical circuits and the high amplification factor re- 
quired. Failure properly shield results low 
signal-to-noise ratio, the noise taking the form 60- 
cycle wave form imposed the measured trace. 
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Figure 4—Schematic diagram, rotating electrode assembly. 


External the rotating electrode assembly the 
test solution system. The test solution circulated 
continuously small pump from reservoir the 
solution chamber the electrode assembly. The solu- 
tion then overflows aerating column where 
contacted finely dispersed air stream. The solu- 
tion then returns the reservoir. The reservoir 
agitated and maintained constant temperature. 
Obviously, any type external system may em- 
ployed depending upon the environment under study. 

should noted that whenever the specific con- 
ductance the test solution high, 100,000 mmhos 
greater, necessary shield the entire solu- 
tion system the solution will pick induced 
will exposed wiring. The same holds true 
specific conductance greater than 100 mmhos 
secondary reference electrode high resistance 
used place the rotating specimen and 
specimen electrically isolated from the system. 


Technique Measurement 


The test specimens are prepared normal man- 
ner degreasing, pickling, etc. The test solution 
and reference electrode are brought thermal 
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librium the desired temperature. All electrical 
components are turned for approximately one 
hour before any measurements are made 
order prevent subsequent drifting. 

The prepared test specimen mounted the 
rotating mandrel immersed the solution. The probe 
electrode moved whatever distance desired from 
the surface the specimen. The distance employed 
for the inhibitor tests described was 0.010-inch. 
The recording the initial trace begun within 
one minute after the specimen immersed. 

The traces are recorded drawing the trace 
graph paper using optical copying device. 

The probe electrode moved away from the sur- 
face distance about 0.5-inch between each re- 
cording. necessary this prevent pro- 
longed disturbances the flow next the surface 
and hence prevent disturbance any the 
normal reactions occurring the surface. 


The early tests with the rotating electrode were 
made choosing position along the longitudinal 
axis the specimen give maximum amplitude 
trace, then using the same position for all subsequent 
traces that specimen. The inhibitor tests 
described were made choosing maximum ampli- 
tude trace for each trace recorded. 


Interpretation Traces 


noted previously the, traces represent the poten- 
tials the cell, specimen-reference electrode, along 
the path the probe over the surface the speci- 
men. The potential differences recorded along any 
one circumference result both from the potential dif- 
ferences the local anode and cathode areas and 
from the ohmic potentials due local corrosion cur- 
the corrosion currents are complex func- 
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Figure 6—Potentials along selected radii. 
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Figure 7—Equipotential plot. Temperature degrees conductivity 
265 mmhos, 6.2. 


tion both the local cell potentials and the resistance 
the current path, the correlation the recorded 
traces local corrosion rates can only relative 
basis. With the information available the limitations 
thus imposed are those comparing traces the 
same specific conductance and the same distance 
from the surface. 

The parameter used interpret the traces the 
comparative tests later described was obtained 
determining the area between the trace and 
abscissa drawn through the point minimum po- 
tential the trace. This parameter is, effect, the 
integral the current vectors parallel the surface 
and the plane the path the probe perpen- 
dicular the axis rotation. 

was early noted that the local anode and cathode 
areas were constantly changing with first one and 
then another becoming dominant. This made neces- 
sary locate the probe for each trace recorded 
that was over circumference producing maxi- 
mum area trace. The area units reported are 
arbitrarily square millimeters. 
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Discussion Results 


Figure shows number typical trace patterns 
obtained different distances from the surface 
the same specimen the same location along the 
longitudinal axis the specimen. These traces were 
recorded minute period time when 
the local anode-cathode rates were fairly constant. 
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The potential the abscissa through the lowest point 
each trace indicated. Since distance along the 
X-axis from the start the finish each trace repre- 
sents one complete circumference, the X-axis di- 
vided 0-360 degrees. Figure plot the poten- 
tials along selected radii the plane rotation. 
These potentials were obtained from traces shown 
Figure well note that the slope each 
curve positive, which indicates that while there 
current flow between the anode and cathode areas 
covered this trace, there considerable current 
flow this entire area from predominantly anodic 
areas elsewhere the surface the specimen. 

the plane rotation. was made from the radial 
potentials Figure Visual inspection the test 
specimens has always shown that intensely cathodic 
areas such that 260 degrees Figure are 
free deposit. the recording traces performed 
rapidly enough, possible draw potential 
contour map area the specimen any 
distance from the surface. 


Figures through are graphs trace areas 
time. The traces were made constant distance 
from the surface and along circumferences producing 
maximum areas trace. They demonstrate the effect 
various inhibitor concentrations different 
values. 


Trace areas less than 200 mm? correspond 
very low corrosion rates evidenced visual in- 
spection the specimen surface. Trace areas 
mm? are obtained specimens uninhibited solu- 
tions and correspond high corrosion rates. 


The trace area-time curves are generally repro- 
ducible within after the first hours. 
The precision seems vary considerably with the 
choice inhibitor. now suspected that the rela- 
tively poor precision results from the failure take 
into account the difference between the mean poten- 
tial the cells along the circumference recorded and 
the potential the specimen whole; i.e. the 
circumference may over area highly cathodic 
(or anodic) with respect the rest the surface. 
has been observed from the traces that the lesser 
anodic areas are rendered passive anodic in- 
hibitor before the strongly anodic areas. Therefore, 
trace areas obtained over portions the surface pre- 
dominantly cathodic with respect the rest the 
surface would expected reduce more rapidly 
with time under the effect anodic inhibitor than 
trace areas from predominantly anodic portions the 
surface. the foregoing correct imposes another 
restriction the comparison tests. 


Summary 

Use the method date has confirmed the exist- 
ence anodes predominantly cathode areas and 
vice versa. has confirmed the continued change 
potential from anode cathode and vice versa the 
local cells. has indicated that the variation the 
potential the entire specimen results part from 
the changes the ratio the number local anodes 
cathodes. has indicated the existence very 
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high resistance films the surface and the possi- 
bility studying the magnitude these resistances 
studying the effect potentials changes the 
specific conductance the solution. 


The rotating electrode method described is, 
therefore, very practical means studying the local 
cell action the surface specimen dilute 
electrolyte. this present stage development 
not possible relate the information obtained di- 
rectly weight loss similar figure without ex- 
cessive amount computation. Within the limita- 
tions discussed the results are comparable and furnish 
far more information about the action inhibitors, 
the effect various solution variables and surface 
conditions that possible other means. One 
the most serious limitations the method, however, 
its inability measure corrosion processes under 
zero flow conditions. 
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DISCUSSION 


Discussion Robert Yoseph, Chief, Sanitary 
Engineering, Strategic Air Command, Offutt Air 
Force Base, Omaha, Neb.: 


The problem the effects stray currents the 
measurements the rotating electrode system were 
brought out very nicely the author. This problem 
was encountered research project conducted 
the Hydrodynamics Laboratory MIT where 
was working the development unit for the 
measurement dissolved oxygen aeration tanks 
based the dropping mercury and rotating platinum 
electrodes (MIT Tech Report Public Health 
Project No. 863, 1951, titled “Continuous 
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Measurements Oxygen Concentration Water 
Yoseph and Posthill). After the unit was de- 
veloped and experimental aeration tanks constructed, 
erratic readings were obtained with apparent rea- 
son. This was puzzling inasmuch satisfactory 
measurements were carried out for the calibration 
the recorder batch samples. The problem stray 
currents was investigated and was determined that 
completely shielding the experimental apparatus 
well the recording unit, satisfactory measure- 
ments could obtained with difficulty. Thus, 
became necessary mount the aeration unit 
rubber mountings and electrically isolate other parts 
the apparatus. Voltage stabilizers were used 
all electric outlets. opinion, the commercial 
application the oxygen recorders based polaro- 
graphy contingent upon the elimination the 
effects stray currents the electrode units. This 
may prove formidable task certain aera- 
tion processes where measurement dissolved oxygen 
prime importance. 


Discussion Horace Cataldi, Chicago, 


The author has perhaps overemphasized the difficul- 
ties electrical shielding, perhaps the point 
discouraging others from attempting similar measure- 
ments. have used the method study inter- 
granular and welding effects. The electrolyt con- 
tained glass beaker. The only precautions 
necessary have been shield the signal lead and 
ground the various pieces apparatus. wonder 
the author can suggest what the differences the 
two systems might be. Perhaps are simply fortu- 
nate ina low “stray” area. 


Reply James Rice: 


The difficulties with induced are greatly re- 
duced the conductivity the electrolyte in- 
creased. Solution conductivities the order sev- 
eral micro-mhos require very extensive shielding 
the leads and the solution container. Solution con- 
ductivities several thousand micro-mhos require 
good shielding the leads and only minor shielding 
the solution container. 
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Introduction 

REVIEW the field corrosion data obtained 

the National Bureau Standards invariably 
results the conclusion that single soil property 
good measure its corrosivity toward iron 
steel. Because the normal corrosion iron and steel 
underground electrolytic phenomenon, several 
accelerated laboratory and field tests based elec- 
trical measurements have been devised that purport 
measure the corrosivity soils. Ewing’ has 
pointed out that the majority such tests effect 
really measures soil resistivity. Whereas measure- 
ments soil resistivity made along pipe line might 
correlate very well with the evidence corrosion 
the surface that particular pipe, also true that 
there general correlation between the corrosion 
ferrous metal exposed different soils and the 
soil resistivity. 

described laboratory corrosion cell 
which electromotive force was developed dif- 
ferential-aeration between two steel electrodes sep- 
arated soil the electrolyte. The maximum cur- 
rent measured between the electrodes over 2-week 
period was used index soil corrosivity. fair 
correlation was obtained between laboratory and field 
data except for the soils relatively high resistivity. 
such soils, because local action, the anode weight 
losses were more significant than the cell currents 
index soil corrosivity. 

Logan, Ewing, and have shown field 
exposure tests that the corrosion rate iron and steel 
soils varies from almost constant rate with time 
some soils virtual cessation within few years 
other Such information great value 
those concerned with underground construction. The 
time required conduct such tests the field, how- 
ever, long, and the required information cannot 
obtained, many cases, when most needed. 
suitable laboratory test using the soil question and 
operating over sufficiently long period reflect 
any change the rate corrosion iron and steel 
with time most desirable. The data from such 
test should correlated with known field-exposure 
data that the results can correctly interpreted. 
The extensive field exposure tests the National 
Bureau Standards provide considerable volume 
data that can used for this purpose. 

The corrosion cell used for this investigation 
modification the cell described Denison. lends 
itself better reproducibility than the original cell 
and will remain operative for longer period time. 


%* Reprinted from the Journal of Research, National Bureau of Stand- 
ards, 50, No. 6, 329-336 (1953) June. 


* National Bureau of Standards, U. 8S. Dept. of Commerce, Washing- 
ton, D. C. 
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Laboratory Measurement the 
Corrosion Ferrous Metals Soils* 


Abstract 


method described for setting soil-corrosion 
cells using soil-wetting procedure that gives re- 
producible results. measuring the weight losses 
cell electrodes made steel and cast iron after 
exposure various soils for six months, was 
possible compare the effects corrosion the 
two materials. was also found that the electrode 
weight losses correlated with the weight losses and 
maximum pitting wrought ferrous specimens ex- 
posed for years the field test sites. Because the 
laboratory soils covered the range corrosivity 
peculiar soils, was possible derive empirical 
equations for predicting weight loss and pitting 
the end years for presumably any soil. also 
shown how reasonable adjustments can made for 
areas other than that the field specimens and for 
exposure periods other than years. 


Although electrical measurements can made that 
account for all weight loss steel exposed 
weight loss used the corrosion index, because 
electrical measurements would have made fre- 
quently account for the change corrosion rate 
with time. 


Experimental Methods 


2.1. Description the Corrosion Cell 


The corrosion cell and all its components are 
shown Figure The cell consists essentially 
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Figure 1—Soil-Corrosion Cell. 
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weighed iron steel anode, and weighed perf- 
orated cathode, made the same material, both 
provided with electrical connections and separated 
soil definite moisture content. The soil con- 
tained two Lucite cylinders, Other parts the 
cell that serve hold the soil place and thus insure 
good contact with the electrodes are two stainless- 
steel screens, and the rubber stopper, and 
the rubber band, The components are joined with 
asphalt, which also serves sealer. Aeration 
the cathode accomplished adjusting the moisture 
content the soil, and access air the anode 
restricted mechanically working the layer soil 
contact with it, which results difference 
potential between the electrodes. Details concerning 
the preparation the cell are given the appendix. 


2.2. Use the Corrosion Cell 


The behavior the corrosion cells reflecting the 
effect time corrosion iron steel illus- 
trated Figure The cell currents were measured 
zero-resistance milliammeter without permit- 
ting the cells open circuit. The currents for 
soil are the average values for four cells. will 
noted from the table the figure that the electrode 
weight losses indicate the actual order corrosivity 
the soils, whereas the average cell currents soils 
and are reverse order because the soil 
resistivities. However, based field data Denison 
and the curves reflect the effect time 
the rate corrosion ferrous materials the 
three soils. The field data reveal fairly constant rate 
corrosion wrought materials exposed soils 
and over period years and stifling effect 
well-aerated soils similar soil 26. will 
noted, Figure that soil the cell current grad- 
ually decreases, whereas soils and after the 
initial decrease the currents are relatively steady. 


result this and other experiments, six 
months was chosen the minimum time required for 
measuring soil corrosion. Although the laboratory re- 
sults are based the weight lost the cell elec- 
trodes, the cell current serves reveal the quality 
cell. diverse cell, indicated incorrect 
polarity relatively low current, exists partic- 
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ular soil group weeks after assembly time, that cell 
should replaced. Six months after assembly the 
corrosion cells are taken apart and the electrodes 
cleaned methods’ already described. The average 
combined loss metal the anodes and cathodes 
for the four cells used the corrosion index. 


Comparison the Corrosion Steel 
and Cast Iron 
3.1. Weight Loss the Laboratory Tests 


Although the laboratory corrosion test was planned 
primarily show the relative effects various soils 
ferrous materials, shown later, the sensitivity 
the test can better evaluated possible 
detect differences the corrodibility commonly 
used plain ferrous materials when exposed given 
soil environment. that end, corrosion cells were 
assembled with both steel and cast-iron electrodes, 
using several soil samples collected the test sites 
the National Bureau Standards and known 
cover the range corrosivity. The location the 
test sites and some the soil properties are given 
Table along with other soils discussed later. 

The results the laboratory tests are given 
Table all the soils, with the exception soil 
the steel electrodes were more resistant corrosion 


TABLE 1—Properties the Soils 


| 
Resis- 


Soil 
| at | tion 
| | Ohm- 

4 Chester loam........ Jenkintown, Pa... .. .| 5.6 6,670 G 

5 Dublin clay adobe. ...| Oakland, Calif........| 7.0 1,346 P 

8 Fargo clay loam......| Fargo, N. Dak.......| 7.6 350 P 
15 Houston black clay...| San Antonio, Tex.....| 7.5 489 P 
25 Miami clay loam..... Milwaukee, Wis......| 7.2 | 1,780 F 

| 

26 Miami silt loam......| Springfield, Ohio.....| 7.3 | 2,980 G 
32 Ontario loam........ Rochester, N.Y.......| 7.3 | 5,700 G 
41 Summit silt loam... .. Kansas City, Mo.....| 5.5} 1,320 

61 Sharkey clay.........| New Orleans, La......| 5.9 943 P 
62 Susquehanna clay....| Meridian, Miss.. | 4.1 6,922 F 
64 pe. ere Cholame, Calif....... | 8.3 | 62 | F 
Chino silt loam....... Wilmington, Calif.... 7.2 148 


aSoil number also refers to site number as specified in the NBS soil-corrosion 
studies. 
» Aeration of soils: G, good; F, fair; P, poor; VP, very poor. 


TABLE the Corrodibility Steel and Cast Iron the 


Standardé 


o¢ ‘ombined loss in weight of the anode and cathode. 
Cc omposition of steel, in percent: 0.23 C 


STEEL> CAST 
— — = - - —-—| Between the | Error of the e | Probability of 
Number Standard | Number Standard Means, Difference, Value Difference Due 
SOIL of Cells Mean, *) Error, of Cells Mean, Error, wi—we2 of to Chance 
o2/ft? oz/ft2 oz/ft? oz /ft2 oz/ft? o2/ft? Percent 
0.61 0.065 4 0.85 0.028 —0.24 0.071 3.4 <2 
0. 8 1.97 14 | 7 1.82 .25 + .15 | .29 0.5 60 
25. Pe 4 .20 .021 | 4 0.46 .056 — .26 | 060 4.3 | <1 
| | i 
32. 4 37 -040 4 53 .032 — .16 | 051 3.1 <2 
43. 4 1.36 18 3.40 16 —2.04 .24 8.5 <1 
4 2.17 4 2.33 | —0.16 | 13 1.2 30 
4 1.05 .098 4 1.79 -081 — .74 13 5.7 | <1 
2.53 3.84 .20 —1.31 028 4.7 


Area exposed, anode =2.4 in.? (15.5 cm?), cathode =3.3 in? (21.3 cm?). 
0.58 Mn, 0.008 0.025 0.095 Si, 0.077 


* Composition of cast iron in percent: 3. 42°C (total), 2.59 C (free), 0.83 C (combined), 1. 53 Si, 0.72 P, 0.68 Mn, 0,082 S, 0.05 As. 


d = 
Wwi—we 
——— (See text) 


(See text) 


e{= 
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than were the cast-iron electrodes. The significance 
the difference indicated the table based the 
standard will noted that the better corro- 
sion resistance exhibited cast iron over steel 
soil may attributed chance. 


3.2. Comparison Laboratory and Field Data 

comparison laboratory and field data pertain- 
ing the corrosion steel and cast iron reason- 
able the laboratory soil samples are representative 
the soil the trenches from which the field speci- 
mens were removed. The field data are shown 
Table For all the soils, except 56, 62, and 64, the 
data are based weight losses reported 
occurring pipe specimens Bessemer steel and 
cast-iron pipe consisting two Lavaud speci- 


ASSOCIATION CORROSION ENGINEERS 


Vol. 


CELL CURRENT, ma. 


mens, one Northern pit cast iron, and one Southern TIME, days 
soils 56, and 64, were reported Denison and 

all soils (Table except soil 62, the steel speci- 
mens lost less weight than did the cast-iron specimens. 

2980 035 Least. 


loss, the case the laboratory comparison, 
based the and, except soils 62, 43, and 64, 
shows substantially the same results. For soils and 
the laboratory and field comparisons the corro- 
sion steel and cast iron are inconclusive; and 
the case soil 64, the field data are variable that 
any significant difference between the steel and cast 
iron obscured. soil 64, the standard errors ap- 
plying the laboratory data (Table are relatively 
small. Therefore, the laboratory results soil are 
taken being the more significant. 

The preponderance negative values column 
relative behavior the materials soils generally. 


Measurement Soil Corrosivity 


4.1. Correlation Between Laboratory 
and Field Weight Losses 

order further evaluate the laboratory corro- 
sion test measure the relative corrosiveness 
soils toward commonly used ferrous materials, the 
mean weight losses steel electrodes after exposure 
for six months the soils shown Table were 
correlated with the average weight losses other 
specimens exposed the test sites for years. The 
specimens each test site totaled eight number 


1 Calculated from the area under a line through the points. 
2? Combined weight loss of the anode and cathod 1 

oetsameraae cathode exposed for 180 days, in ounces 
Order shown the field-exposure tests. 


Figure 2—Effect exposure time the corrosion steel 


and consisted two each the following ma- 
terials: Low-carbon steel, hand-puddled wrought iron, 
mechanically puddled wrought iron and open-hearth 
iron. 

developing the laboratory test, the National 
Bureau Standards was fortunate having the 
cooperation the Waterways Experiment Station, 
Corps Engineers, Army. That laboratory 
lowed the same procedure measuring the corrosive- 
ness soils described Section The soil samples 
tested the Waterways Experiment Station in- 
cluded nine the soils studied the National 
Bureau Standards and addition soils removed 
from other National Bureau Standards test sites. 
The nine soils tested both laboratories were not 
taken from the same samples but were removed from 
different parts the trench the nine sites. Both 
laboratories used steel cell electrodes the same 
chemical composition and dimensions. The composi- 
tion and dimensions are given Table The data 


TABLE 3—Comparison Steel and Cast Iron After Years Field Exposure 
Loss in weight of field specmiens 


STEEL CAST IRON Difference Standard 
Number of | Mean Standard | Number of Mean Standard Means, Difference, Value Difference Due 
oz/ft? | oz/ft? oz/ft? oz/ft? o2/ft? oz/ft2 Percent 
4.. 6.6 0.19 15.1 —8.5 3.1 
@... 6 6.6 | 44 4 10.5 3.3 —3.9 3.4 1.2 28 
8. 6 7.5 | Al 4 21.2 3.3 —13.7 3.4 4.0 <1 
_ ee 6 3.2 14 4 3.5 06 —.3 14 2.1 5 
26. 6 3.6 14 4 4.1 11 —.5 18 2.8 <2 
32. 6 3.7 | .25 4 4.8 59 —1.1 64 1.7 14 
43. 16.8 1.9 17.7 1.8 2.6 
30.5 2.3 40.5 6.8 —10.0 1.4 
6.9 1.0 5.9 1.1 +1.0 1.5 
8 50.9 | 9.0 8 | 58.0 5.8 —7.1 10.7 5 


® Exposure 14 years, 
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obtained both laboratories and the National Bu- 
reau Standards field data are tabulated Table 
Correlation between the laboratory and field weight 
losses based the text Croxton and 
The coefficient correlation between the National 
Bureau Standards laboratory and field data 0.84. 
The coefficient between the Waterways Experiment 
Station data and the National Bureau Standards 
data 0.6, but eliminating soil the co- 
efficient becomes 0.87. 


Because the soils listed Table cover the range 
corrosivity soils peculiar the United States, 
the data both laboratories are used set the 
equ ition best presumably linear relationship, 
the laboratory and field weight losses, which 
again presumed will applicable any soil, 
its degree corrosivity. The standard 
errors associated with the weight losses were about 
the same for both laboratories except for the Water- 
Experiment Station data pertaining soil 64, 
which the standard error was considerably larger 
for all other data. the inclusion soil 
affected the correlation between the Water- 
ways Experiment Station data and the field data, the 
Experiment Station data pertaining 
this soil are omitted. Thus, averaging the weight 
losses each eight soils (4, 25, 26, 32, 43, 56, 62, 
Table tested the two laboratories and using the 
individual laboratory weight losses the seven other 
soils (8, 15, 41, 55, 61, 64, 65, Table 4), the correla- 
tion betwen the combined laboratory weight losses 
and the National Bureau Standards weight losses 
the field results correlation coefficient 0.83. 
All correlation coefficients were corrected for size 
sample. Based the correlation coefficient 0.83, 
the equation relating the laboratory and field data 


where W,, the anticipated weight loss the com- 
monly used ferrous specimens after years field 
exposure, expressed ounces per square foot. 


TABLE 4—Correlation Between Combined Laboratory and 
National Bureau Standards Field Data 


| 


| 
| Weight Loss of Maximum Pit 
Weight Loss of Steel Wrought Ferrous |Depth of Wrought 
| Electrodes After 6 Mos. Specimen After errous Speci- 
| of Laboratory Exposure 10 Years of Field mens After 10 
| Exposure Years of Field 
Exposure 
Nation- 
Bureau | Water- 
| Stand- Exp. Average lated lated 
ards tion Actual Wio Actual Pio 
oz/ft? oz/ft? oz/ft2 oz/ft? oz /ft2 Mils Mils 
4 0.61 0.91 0.76 6.4 5.3 75 63 
5 1.97 1.41 1.69 6.4 913.2 50 8104 
8 89 89 5.5 6.4 7s 69 
15 - 1.27 1.27 7.0 9.7 63 86 
25 20 86 53 2.6 3.4 49 53 
26 48 52 2.5 3.3 59 53 
32 | 37 .56 46 3.1 2.8 55 50 
32 6.1 1.6 64 
43 1.36 2.18 1.77 12.6 13.9 112 108 
55 peat 43 43 3.2 2.5 75 49 
3.23 2.70 21.2 21.7 132 148 
1.69 1.69 13.2 104 
2.53 1.49 30.0 20.3 145 141 
1.03 1.03 11.9 7.6 100 


* see text, section 4. 
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the mean combined weight loss six months the 
anode and cathode corrosion cells, expressed 
ounces per square foot. The standard error esti- 
mate associated with this relationship +4.1 

The calculated weight losses the National Bu- 
reau Standards specimens based are tabu- 
lated Table along with the actual weight losses. 
Relatively large discrepancies appear between the 
actual and calculated values soils and 61. 
the case soils and 61, the discrepancies might 
attributed the laboratory test. Soil however, 
fine texture, very dense, and poorly aerated, and 
also possesses other characteristics which Denison 
and associated with very corrosive soils. 
Also, reference some early information published 
Logan, Ewing, and revealed that iron 
pipe removed from soil five was severely corroded. 
Probably the conditions within the trench which 
the field specimens were removed were not typical 
the general soil structure. Therefore, for soil five 
least, the laboratory data are considered better 
index the potential soil corrosivity than are the 
field data. 


4.2. Correlation Between Weight Loss 
and Maximum Penetration 


The value laboratory corrosion test would 
immeasurably increased could used predict 
the maximum depth pitting under normal field ex- 
posure. Laboratory weight losses might inter- 
preted terms pit depths could shown that 
correlation existed between weight loss and maxi- 
mum penetration ferrous specimens after field 
exposure. test this possibility, two specimens 
each four commonly used wrought ferrous ma- 
terials, previously described, exposed for years 
National Bureau Standards test sites were 
chosen. Following the statistical procedure already 
referred to, the average depths* the deepest pits 
these specimens were correlated with the average 
weight losses. The coefficient correlation was cal- 
culated 0.79. The equation, based this corre- 
lation, relating weight losses and pit depths for the 
soils after years exposure 


where P,, the maximum pit depth mils 
area 0.4 ft? and W,, the weight loss expressed 
ounces per square foot. The standard error esti- 
mate pertaining P,, this equation +18 mils. 
Because the number and variety soils included 
the derivation (2, the relationship might 
considered being generally applicable wrought 
ferrous materials exposed any soil. Additional evi- 
dence some correlation between weight loss and 
pitting wrought and also cast ferrous specimens 
indicated the studies Denison and 

combining and (2, the maximum antici- 


* The average of the deepest pits on eight specimens is also referred 
to as the maximum pit depth. 
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pated pit depth years related the laboratory 
weight loss for six months the relation 


posed area 0.4 ft? and expressed for (1. 
Included Table are the actual maximum pit- 
depths measured the field specimens and also the 
calculated values based (3. The lack reason- 
ably good agreement soil expected be- 
cause the facts previously pointed out concerning 
this soil. 


Adjustment for Time and Exposed Area 


has been shown that means the laboratory 
corrosion test reasonable estimate can made 
the weight loss and the average depth the deepest 
pit that will occur iron and steel specimens ex- 
posed the field for years. Obviously, the prac- 
tical value the test would enhanced were 
possible predict similar information applied 
larger exposed areas and periods exposure other 
than years. 


has shown that the relation between the 
weight loss iron and steel soils and the dura- 
tion exposure may expressed the empirical 
equation 


where the weight loss any time the weight 
loss unit area for unit time and constant 
peculiar the soil. 

Similarly, Logan, Ewing, and have shown 
that the average depth the deepest pits iron and 
steel may expressed the empirical equation 


where the average depth the deepest pits 
any time the exposed area and the average 
value the depth the deepest pits specimens 
unit area for unit time. The exponents and are 
constants, depending the aeration and drainage 
the soil, and being relatively fixed all soils. 


For practical application these equations 
any soil, appropriate values must selected for the 
exponents. Logan, Ewing, and Denison tabulated 
values for exponent based exposure tests wrought 
ferrous specimens soils. They concluded that 
the value could not characterized any 
particular soil property. the values reported did 
not vary over too wide range, the writer believes 
that some average value would appropriate for 
all soils. eliminating all soils which the asso- 


ciated standard errors tabulated for exceeded 
percent, the values for the remaining soils 
ranged between 0.082 and 0.241, averaging 0.15, with 
standard error 0.019. 

Logan, Ewing, and Denison divided the soils 
into four groups based aeration and drainage and 
calculated the average value the exponent for 
each group. These values and the associated 
standard errors are shown Table Average values 
for and standard errors based 14-year exposure 
tests wrought ferrous materials Denison and 
are included the same table. will 
observed that the values both and bear 
inverse relation the degree soil aeration Also, 
the values for and are compared, giving considera- 
tion the standard errors, the mean values for and 
overlap, except for Group III. Because the values for 
are based relatively few soils compared with the 
values shown for the latter are taken the more 
significant. For this reason, because what has al- 
ready been shown concerning the correlation 
weight loss and maximum penetration, the writer be- 
lieves that the values for shown Table can 
applied both the weight loss and pit-depth 
equations. Accordingly, this proposed Table 
together with the distinguishing soil properties 
taining the four groups. 

Having obtained from the laboratory test value 
for the average depth the deepest pit years, 
P,, 0.4 ft? (eq 3), the value pitting for time 
other than years and for area (A) greater than 
0.4 ft? calculated from the equation 


has been pointed out Logan, Ewing, and Deni- 
son that the values substituted for and cannot 
chosen indiscriminately. This particularly true when 
substituting for because applies 0.4 
reasonable extrapolation based soils and 
(Table might considered. Assuming area (A) 


TABLE 5—Average Values the Time Exponents and 
for Soil Groups Differing Aeration 


n* cn u* ou 
Group I, Good Aeration............... 0.19 0.03 0.23 0.10 
Group II, Fair Aeration............... 0.35 0.03 0.42 0.12 
Group III, Poor Aeration............. 0.47 0.04 0.74 0.14 
Group IV, Very Poor Aeration......... 0.68 0.10 0.77 0.09 


*Value for m and the associated errors on are the mean values reported by 
K. H. Logan, S. P. Ewing, and I. A. Denison, Symposium on Corrosion Testing 
Procedures, ASTM (Phila. Pa., 1937). Values for u and the associated standard 
errors ¢u are average values taken from I, A. Denison and Melvin Romanoff, 
J. Research NBS 44, 47 (1950) RP2057. 


TABLE Exponents and Associated with Soils Different Properties 


PL. chaos cwentnksheeees Sands and sandy loams, light- | Sandy loams, silt loams, clay | Clay loams, clay............ Clays and organic soils, in sJud- 
textured silt loams, porous loams. ing tidal marshes. 


loams, clay 


Slightly mottled—yellowish | Moderately mottled~—gray | Mottled—bluish gray. 
brown and yellowish gray. and bluish gray. 
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underground-exposure period years, the 
maximum predicted pit depths calculated from 
would 112 mils, and 660 mils for soils and 56, 
respectively. these calculations, values 
and were chosen for soils and 56, respec- 
tively, the values being selected from Table the 
basis the soil properties found Table Thus, 
the case soil the increase pit depth after 
years due chiefly the increased area, whereas 
the deeper pits resulting from soil are attributable 
mainly the effect time. 


Weight losses years, based the laboratory 
test (eq 1), can similarly adjusted and values 
weight loss predicted for periods other than 
yeais. The weight loss becomes 


where selected from Table based the soil 
The effect area weight loss as- 
sumed linear, This equation particularly use- 
ful calculating the average penetration conver- 
sion. Thus the average penetration mils becomes 


where the weight loss ounces per square foot 
(eq 5). The predicted average penetration steel 
suriace exposed soils and (Table for 
years would mils and mils, respectively. Such 
information useful where loss strength the 
primary consideration. 


Summary 


modification the Denison soil-corrosion cell 
described. The cells were assembled quadruplet 
with both steel and cast-iron electrodes exposed 
soils varying degrees corrosivity. Because the 
corrosion rate ferrous metals soils function 
time all measurements are based the weight 
loss the electrodes after six months exposure. 

nine the soils, the steel electrodes lost less 
weight than the cast-iron electrodes. Statistically ex- 
pressed, the difference weight loss five these 
soils being due chance was less than one percent 
and two other soils less than four percent. The 
laboratory results compare favorably with 12-year 
field exposure tests. 


Good correlation was also obtained between the 
weight losses the corrosion cells and the weight 
losses occurring the field other wrought ferrous 
specimens exposed for years the same soils. 
Based 10-year field exposure wrought materials 
test sites throughout the United States, fair 
correlation was found exist between weight loss 
and maximum penetration. making use the 
latter correlation, shown how laboratory weight 
losses can used predict probable maximum 
pit ferrous materials upon field exposure 
after years. 

utilizing equations relating weight loss 
ferrous field specimens time exposure, and the 
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average depth the maximum pits the specimens 
time and exposed area, values weight loss 
and pitting the end years predicted the 
laboratory test may extrapolated any desired 
area and period exposure within reasonable limits. 
Suggested values the exponents required for ad- 
justment the data are given. 

The author gratefully acknowledges the contribu- 
tion the Waterways Experiment Station, Vicks- 
burg, Miss., Corps Engineers, Army. Thanks 
are due Ellis, Armco Steel Corp., and James 
MacKenzie, American Cast Iron Pipe Co., for fur- 
nishing the materials for the cell electrodes. The 
writer acknowledges the suggestions and assistance 
McDorman the National Bureau Stand- 
ards relative the preparation the cell and the 
assistance statistical calculations Andrew 
Griest, Jr., formerly with the National Bureau 
Standards. 
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Appendix 

8.1. Preparation the Corrosion Cell 

The apparatus for moistening and adjusting the 
water content the soil samples shown diagram- 
matically Figure Because four cells are desir- 
able for testing soil, the apparatus provides for 
simultaneously moistening the soil contained eight 
Lucite cylinders. Distilled water absorbed from the 
water dispenser, 12, resting the upper surface 
the soil, distributed uniformly throughout the 
applied 500-ml suction flasks, through fritted- 
disk Buechner funnels, (150 ml, fine) the soil 
contained the Lucite cylinders, Paraffin, serves 
confine the suction the soil. The battery eight 
suction flasks are connected the suction apparatus 
with rubber tubing and glass fittings. The vacuum 
the line controlled valve, and each flask 
valve, 
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Details water dispenser, 12, are shown under 
detail Figure The reservoir, cut from 
Lucite tubing 1.75-inch and 0.125-inch wall 
thickness. The bottom edge, tapered rounded 
that will fit readily into the cylinder containing 
the soil. The dispenser assembled follows: With 
the reservoir placed flat surface the position 
shown, asbestos paper, 0.125 inch thick cut into 
the form disk slightly larger than the inside 
diameter the tubing, pressed from the top the 
bottom and sealed with molten saucer 
shaped stainless steel screen (16 mesh), held 
place friction and beeswax, serves keep the 
weight the glass beads, off the asbestos. The 
beads (6-mm solid glass) added within inch 
from the top the dispenser furnish weight insure 
good contact for absorption water the soil. 
second screen, identical with screen pressed 
over the glass beads prevent their loss. 

The cell electrodes (Figure are prepared for the 
corrosion tests the following manner: The elec- 
trodes are degreased and all burrs removed with 
French emery cloth. After being weighed, the elec- 
trodes are fitted with 0.5 inch 2-56 steel fillister 
head machine screws and stranded copper wire (RC 
No. 18) leads, approximately inches long are soldered 
under the heads. The edges and unfinished surfaces 
the anodes are given heavy coat bituminous 
paint. The edges and unfinished sides the cathodes, 
excluding the cylindrical surface the holes, are 
similarly treated. The machine screws and soldered 
connections are also coated prevent corrosion and 
facilitate removal the screws the conclusion 
the test. 


setting the corrosion cells eight Buechner 
funnels, are fitted with rubber stoppers, and 
positioned shown Figure Two sheets filter 
paper (No. 42—5.5-cm diam), are placed each 
funnel prevent direct contact between the soil and 
the fritted glass. The screw holes the Lucite cyl- 
inders, are filled with saturated soil and cylinder 
centered each funnel. Paraffin heated just 
the melting point and sufficient amount applied 
with dropper the space around each the 
inders adhere both the funnel and the cylinder. 
Dry soil previously passed through No. standard 
sieve poured into each cylinder approximately 
the upper edge the ridge and compacted placing 
cylindrically shaped brass weight 1.75 inches 
diameter and 2.25 inches long the surface the 
soil. Disks stainless-steel wire mesh (16-mesh), 10, 
are then placed the ridges the cylinders 
and the process filling the cylinders and compact- 
ing the soil resumed until all the cylinders are 
filled. excessive swelling usually accompanies the 
moistening heavy clay soils, allowance for this 
may made filling the cylinders just short 
capacity. 

After the asbestos the water dispensers satu- 
rated with distilled water, water are poured 
into each the reservoirs and the dispensers then 
positioned the surfaces the soil samples but 
separated therefrom sheet filter paper, 11, cut 
conform the inside diameter the cylinder. 
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Suction Take-Offs For 
The Other Seven Flasks, 


Figure 3—Cross-sectional view the soil-moistening 


for periods ranging from hours, depending 
the soil texture. Sufficient moistening the soils 
indicated water dripping from the funnels, 
ing underneath the fritted glass, the appear- 
ance the soil. The valve, the particular cell 
then closed and the water dispensers removed. 
Usually, all sections are sufficiently wet within 
percent the average wetting time peculiar the 
evaporation water can prevented covering 
the soil with pad cheesecloth saturated with 
water and the funnel with inverted crystallizing 
dish. 


The cell components are assembled the following man- 
ner: The adhesion between the paraffin around the Lucite 
cylinders and the funnels broken with spatula, and the 
four funnels containing the cylinders fitted with the screen 
disks are removed. The four funnels are inverted, and the 
cell sections are dropped into the palm the hand. The four 
cylinders, paper-capped ends down, are placed 
surface and the soil the upper surface the cylinders 
slicked over with spatula occasionally dipped into distilled 
water until all evidence porosity has disappeared. The 
unpainted surfaces four anodes (A, Figure are lightly 
scratched with French emery cloth and cleaned with 
distilled water. The anode again moistened with distilled 
water, the screw aligned with the notch the Lucite cylinder, 
and with oscillatory motion combined with some pressure, 
the anode placed good contact with the soil. Excess soil 
then removed, the components wiped dry, and the junction 
the anode and the cylinder sealed with molten asphalt. 
The paraffin seal around the Lucite loosened with spatula, 
and the cylinders are turned over rest the anodes, 
after which the filter paper and adhering paraffins are lifted off 
preparation for the positioning the cathodes. 

The cathodes (B, Figure are prepared the 
described for the anodes and positioned over the soil the 
ends these four inverted cylinders, previously described, 
with the uncoated surfaces facing the anodes. The cathode 
perforations are then filled with dry soil. The four remaining 
soil cylinders are removed from the funnels positioned 
over the cathodes that the edges from which the 
was removed are adjacent the cathodes. The screen disk, 
positioned, and the components are joined with 
asphalt, shown Figure The rubber stopper, then 
placed position and held firmly against the anode 
No. rubber band, wrapped once around the stopper and 
the cell. Each ceil placed nonconducting supports 
friction-top can containing about water 
maintain saturated atmosphere. The water level 
tained throughout the period the test. Leads from the cell 
are passed through holes the side the can and the 
trodes short-circuited Fahnestock clip soldered one 
the wires. 
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Basic Criteria for Evaluating 
Some Plastic Materials 


RAYMOND SEYMOUR* 


SOLVE corrosion problems properly, 

engineer must have working knowledge 
cathodic protection, corrosion inhibitors, ceramics, 
meials, wood and plastics. Obviously, few can assim- 
ilate this wide variety information but all corro- 
sion engineers should acquainted general 
way with the main tools that are available for coun- 
teracting corrosion. 

Because most courses corrosion prevention are 
taught metallurgists, too few corrosion engineer- 
ing students learn the fundamentals nonmetallic 
materials construction. most instances, knowl- 
edge other techniques accumulated from adver- 
tisements and trade journals and interviews with 
salesmen. Such methods learning are invaluable, 
providing the student has received previously suffi- 
cient fundamental training permit its proper 
evaluation. 

Some corrosion engineers consider organic protec- 
tive coatings and plastics synonymous. Yet the 
former constitutes but one end use chemical re- 
sistant plastics. Unfortunately, the “Hollywood ap- 
proach” advertising and selling has been applied 
too often protective coatings. result, the con- 
sumer often forgets relative costs and sometimes 
expects few coats poorly applied protective 
coating make mild steel outlast expensive alloys, 
the presence corrosive liquids. 

sincerely hoped that the information presented 
herein will permit the corrosion engineer not only 
solve problems through the use wider selection 
materials but also aid him the evaluation 
corrosion data obtained. assumed that the plas- 
tics approach will used more frequently when the 
type knowledge presented herein more widely 
available. However, should emphasized that 
plastics should used only other material 
will solve the problem well when evaluated under 
identical conditions. 

While plastics will not perform miracles, they will 
large number instances prove superior all 
other known materials counteracting the action 
corrosive chemicals. Because utmost impor- 
tance know deficiencies well advantages 
all proposed materials, attempt made herein 
present broad practical knowledge which should aid 
bringing about sound evaluation plastics 
materials construction. 


*% A paper presented under the title ‘Nonmetallic Materals of Con- 
Struction” at a meeting of Greater St. Louis Section, National Asso- 
ciation of Corrosion Engineers, St. Louis, Mo., September 14, 1953. 

*Erecutive Vice-President and Technical Director, Atlas Mineral 
Products Co., Mertztown, Pa. 


Abstract 
Fundamental information about plastic materials 
their generic characteristics followed dis- 
cussion the atomic construction the principal 
classes plastics. Differences the chemical resist- 
ance polar and nonpolar materials are explained. 
Physical properties some the principal plastics 
are listed. After brief history the origin the 
so-called synthetic artificial plastics, the 
principal plastic materials are considered with respect 
their atomic composition, resistance corrosives, 
techniques for use, and some the principal uses 
each structural materials. 
Plastics Fundamentals 

Plastics may defined scientifically terms 
rheology but for the purpose this presentation, 
they may considered high molecular weight 
organic materials which, the hands properly 
instructed mechanics, can formed into specific 
shapes. the broadest sense, plastics may shaped 
molding extrusion but those materials most 
useful for the solution corrosion problems must 
formed and shaped through the use less expen- 
sive and simpler tools. Often the change form 
must take place under conditions that are far from 
ideal under the guidance painters, carpenters 
bricklayers who are usually unskilled 
know-how. 

simple melting and cooling technique can 
applied few specific plastic materials, such as- 
phalt, coal tar pitch and plasticized sulfur cements. 
Other plastics may dissolved solvents dis- 
persed liquids which may either solvents 
non-solvents. Most protective coatings are primarily 
solutions plastics organic solvents. The proper 
application such coatings necessitates the removal 
the solvent liquid room temperature ele- 
vated temperatures. third method which, con- 
trast the melt and solution techniques, usually 
irreversible process, makes use catalyst 
change low molecular weight liquid high 
molecular weight solid. Phenolic and furan cement 
mortars and polyester compositions make use such 
insolubilizing catalyst techniques. 

product should recommended material 
construction unless completely resistant 
the chemical environment expected under service 
conditions and has adequate physical properties 
withstand the most drastic conditions anticipated 
service. the physical properties are deficient, 
often possible bolster the construction through 
reinforcements but the proposed material not 
completely chemical resistant, should not used 
except provisional basis. The structural engineer 
makes use factor safety compensate for 
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design errors. The corrosion engineer must adopt 
similar approach and whenever completely chemi- 
cally resistant products are available, learn refuse 
accept materials that are only partially chemical 
resistant. 

addition being chemically inert and having 
adequate physical properties, the ideal material 
construction should be: economical, readily in- 
stalled, selected the basis long term field 
experience, free from objectionable odors, non- 
toxic the workmen, not subject damage dur- 
ing storage, and readily available commercially. 

Plastics which have molecular weights the order 
10,000-1,000,000 differ from ordinary chemical 
compounds with molecular weights usually less than 
200. Plastic molecules consist long chains with 
regularly recurring groups. These 
consist several thousand carbon atoms joined 
each other. 

Products consisting molecules made 
straight chains can softened with heat and are 
termed thermoplastic two-dimensional plastics. 
Those whose structure consists network in- 
terconnecting chains are called thermosetting plastics. 
They are not softened moderate heat and are 
usually solvent-resistant. They are three-dimensional 
piece pipe contrast jungle gymnasium 
which may likened thermosetting plastic. 

Most thermoplastics are formed addition poly- 
merization unsaturated material the pres- 
ence heat and/or catalyst. Addition polymeriza- 
tion simple chain lengthening process which 
small units continue add growing chain-like 
molecule. Most polymerization catalysts are peroxy 
compounds, such benzoyl peroxide potassium 
persulfate. unsaturated molecule one that con- 
tains double bonds, such ethylene. 

contrast, most thermosetting plastics are formed 
the condensation one compound with another 
which simple product, such water elimi- 
nated from the reaction. Thermoplastics usually can 
softened and reformed 
materials are not softened any great extent below 
the decomposition temperature. 

Cellulose, rubber, shellac and casein are natural 
products. Derivatives natural products, such 
cellulose nitrate, ethyl cellulose, and chlorinated rub- 
ber are termed artificial. Most other plastics are syn- 
thetic. The simplest unsaturated compound ethyl- 
ene. one the hydrogens ethylene replaced 
chlorine, the product becomes chloride. 

Each these unsaturated polymerizable products 
called monomer. ethylene polymerized, 
polyethylene produced. When two monomers are 
polymerized simultaneously, copolymer usually 
formed. copolymer not mixture but contains 
both monomeric materials the polymer chain. 

There are many other terms used polymer 
chemists but knowledge those outlined above 
should sufficient aid the non-chemist under- 
standing few fundamentals plastic technology 
that may not confused when plastics are being 
considered corrosion resistant materials. 
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Chemical Resistance 

Information methods testing and specific 
chemical resistance plastics will discussed later. 
well suggest this time that considerable 
knowledge chemical resistance may determined 
from examination chemical structure. gen- 
eral, corrosives and plastics may divided the 
basis polarity into polar and non-polar materials. 
Like materials attract and unlike materials repel and 
this general rule may used guide predict 
the effect corrosives plastics. Obviously, 
knowledge the nature both the chemical en- 
vironment and the plastic structure required 
order make use this rule. 

Plastics having polar groups, such hydroxyls 
(OH), carboxyls (COOH) and methoxy groups 
(OCH;) are usually swollen even dissolved 
polar materials, such water and ethyl alcohol. 
contrast, polar plastics products are resistant non- 
polar organic solvents, such gasoline, benzene 
carbon tetrachloride. 

might assumed from the previous statement, 
plastics having large number non-polar groups, 
such chlorine (Cl), hydrogen (H) and phenyl 
are resistant polar solvents, such water 
and ethyl alcohol but are usually swollen dissolved 
non-polar solvents, such gasoline, benzene 
carbon tetrachloride. 

Acids, alkalies and salts are polar; whereas, most 
except water, alcohol, glycols and glycerol, 
are non-polar. general, plastics that have out- 
standing corrosion resistance usually contain plu- 
rality non-polar groups. Gelatin, casein, starch, 
methyl cellulose, carboxy methyl cellulose, hydroxy- 
ethyl cellulose, polyethylene glycols and 
alcohol are all high molecular weight plastics but are 
seldom considered corrosion resistant materials 
because shown structural formulas for chain 
segments Table these materials contain large 
number polar groups. Structural formulas are 
shown illustate the effect specific groups the 
polymers. Explanation specific structural formulae 
beyond the scope this discussion. 

contrast the more polar polymers polyethylene, 
polyisobutylene, asphalt, coal tar pitch, coumarone-indene 
resins, polystyrene, polymers copolymers vinyl 
chloride vinylidene chloride, 
ene, polytetrafluoroethylene, natural rubber, butyl rub- 
ber, neoprene, phenolic resins and furan resins are 
generally resistant non-oxidizing acids, salts and 
alkalies but are less resistant organic solvents than 
the more polar materials. might concluded ref- 
erence their chemical formulas, nylon, saturated poly- 
esters, cellulose acetate and ethyl cellulose occupy 
intermediate position that they are less resistant 
corrosive chemicals but are more solvent resistant due 
their somewhat polar nature. 

addition polarity, the resistance reactive 
groups plastic molecules specific chemicals also 
must considered. Water, alcohol, benzene and 
other organic solvents may dissolve plastic but 
neither these nor neutral salts react chemically with 
the plastic molecule. However, more active 
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cals, such sodium hydroxide, hydrochloric acid 
and nitric acid may attack specific groups. For ex- 
ample, alkaline materials, such aqueous sodium 
hydroxide, may saponify esters, such those found 
cellulose acetate, cellulose acetatebutyrate, oil base 
paints, polyvinyl acetate, polymethyl acrylate and 
polyesters. Likewise, alkalies may hydrolyze cyano 
groups, such those found polymers acryloni- 
trile and react with acidic hydroxyl groups, such 
those found phenolic resins. Non-oxidizing acids, 
such hydrochloric and phosphoric acids may hy- 
drolyze these materials much the same manner. 
addition, hydrochloric acid may react with un- 
saturated plastics, such natural rubber form 
products whose properties will differ from the orig- 
inal plastic. 

oxidizing chemicals, such concentrated sul- 
furic acid, chromic acid and chlorine dioxide may 
oxidize almost any oxidizable group, such those 
found phenolic resins, furan resins and natural 
rubber. Strong nitric acid and chlorine may actually 
nitrate chlorinate specific materials, such poly- 
styrene, coumarone-indene resins and phenolic resins. 
Concentrations and temperatures the chemicals, 
course, should considered but these factors are 
relatively less important than the ability the cor- 
rosives react with specific groups. 

addition considering the chemical make-up 
the plastic material itself, essential know 
also the chemical resistance all fillers, stabilizers, 
plasticizers and other additives present the plastic 
material. Cellulosics, such wood flour, and mineral 
carbonates, such ground limestone are not recom- 
mended fillers for corrosion resistant plastics. 
Silica, glass and asbestos often are used fillers 
reinforcing agents but are not recommended when 
the plastic product used the presence 
strong alkalies, hydrofluoric acid hydrofluosilicic 
acid, 

While final evaluation chemical resistance 
cannot made until specific materials are tested 
under actual service conditions, considerable useful 
information can secured evaluating the resist- 


ance plastic structure the following typical. 


chemicals: 


POLAR 
Alkalies: 10% Sodium Hydroxide........... NaOH 
Non-Oxidizing Acids: 25% Sulfuric 
Oxidizing Acids: 50% Nitric Acid........... HNO; 
NON-POLAR: 

Chlorinated Solvent: 


Physical Properties 

Next chemical resistance, possibly the next 
most important advantage plastics over other ma- 
terials construction their low specific gravity. 
The specific gravity plastics varies from 0.9 for 
polyethylene 2.3 for polytetrafluoroethylene. 
These values compare favorably with the lightest 
metals whereas commonly accepted corrosion resist- 
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ant metals, such stainless steel alloys, have spe- 
cific gravities ranging from four ten times these 
two extremes. 

The tensile strength plastics varies from less 
than 2000 psi for polyethylene 
ethylene over 40,000 psi for glass reinforced poly- 
esters and highly oriented crystalline polymers, such 
saran and nylon fibers. The latter value, course, 
the range steel and considerably stronger 
when this value considered weight rather 
than volume basis. However, contrast many 
metals, plastics have temperature limitations, high 
notch sensitivity and exhibit creep under load. These 
deficiencies must considered any design where 
plastic materials are proposed. 

course, creep values for filled thermosetting 
plastics are lower than unfilled thermoplastic prod- 
ucts and the ductility which associated with creep 
often counterbalances this characteristic deficiency. 
Even though the tendency for creep many plastics 
less than that lead, good practice cor- 
relate the behavior plastics with ductile metal, 
such lead. this concept kept mind, design 
engineers will recognize the necessity for using fac- 
tors safety based practical knowledge 
service conditions. 

Many other physical properties, such impact 
resistance, tensile strength, modulus elasticity and 
deformation under load are correlated with creep and 
the effect temperature these properties must 
always taken into consideration. With the excep- 
tion polytetrafluoroethylene and silicones, few 
plastics can used temperatures above 350 de- 
grees Physical properties, such coefficient 
expansion, thermal conductivity, dielectric strength 
and weathering properties are characteristic for spe- 
cific plastics. general, plastics are better heat and 
electrical insulators than metals. 


History 

Before considering the chemical constitution 
specific plastics, might well discuss the his- 
tory some the basic plastics. Natural plastics, 
such rosin, shellac, natural asphalt and cellulose 
have been known for centuries. Other naturally oc- 
curring plastics, such casein and gilsonite, while 
available for many years, were not adopted com- 
mercially until recent years. Similarly, while rubber 
has been known for centuries, its derivatives, such 
chlorinated rubber, isomerized rubber and rubber 
hydrochloride were not commercialized until recent 
years, 

might anticipated that many the first com- 
mercial plastics were artificial rather than synthetic 
that they were chemical derivatives natural 
plastics such cellulose, rosin rubber. While 
not intended underestimate the chemists’ con- 
tributions, should emphasized that many major 
improvements plastic technology have been made 
practical men who saw the possibilities using 
specific products solve problems. 

Thus, cellulose nitrate nitrocellulose synthe- 
sized Schonbein 1846, was limited use 
first primarily solution this product called 
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Table Structure and Chemical Resistance Plastics 


Formula 


THERMOPLASTICS: 
Plasticized Sulfur 


Polyethylene 


Polyisobutyiene 


Asphalt Polycyclohydrocarbons 


Coal Tar Pitch Aromatic Hydrocarbons 


Coumarone- 
Indene Resins 


Polystyrene 


Styrene Butadiene 
Copolymer 


Styrene Acrylonitrile 
Copolymer 


Polyacrylic Acid 
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Methacrylate 
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Polyvinyl 
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Product Formula 


Polyvinyl 
Alcohol 


Polyvinyl 
utyral 


Polyvinylidene 
hloride 


Vinylidene Chloride 
—Acrylonitrile 
Copolymer 


Polychlorotri- 
fluoroethylene 
Polytetra- 
fluoroethylene 
Silicone 
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Polyester 


NATURAL AND SYNTHETIC RUBBERS AND DERIVATIVES: 
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Table 1—Molecular Structure and Chemical Resistance Plastics 
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Figure between ductility sulfur cements and plasticizer 
content. Tests were made measuring force required pounds for 


Plasticizer Force Pounds 
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Collodian. remained for printer named John 
Hyatt visualize the practicability mixing cellu- 
lose nitrate with camphor order form plastic 
product which termed Celluloid. The use cellu- 
lose acetate less flammable alternate Celluloid 
seems quite obvious yet such material was not 
commercialized until 1927. 

From the standpoint economics and practica- 
bility, Dr. Leo Baekeland doubtlessly made one 
the greatest contributions the plastics industry. 
Admittedly, combining phenol and formaldehyde, 
modified previous laboratory practice very little 
but unlike previous investigators this field, 
foresaw the practical value his invention. Perhaps 
the next greatest achievement plastics technology 
was made Dr. Wallace Carothers, who, through 
understanding fundamental concepts, was able 
lay the ground work for neoprene, nylon and poly- 
ester plastics. Hundreds other pioneers deserve 
credit, course, but the foundation for many 
the other discoveries was based the pioneering 
achievements Hyatt, Baekeland and Carothers. 

passing, should emphasized that the full 
usefulness plastics far from being realized. 
spite what conservative plastics technologists be- 
lieve, many frontiers still exist the plastics field. 
imaginative minds, appears obvious that 
spite the chemists’ past success developing 
many commercial plastics, plastics technology still 
its infancy. The commercialization polyethyl- 
ene, polytetrafluoroethylene, polyesters, epoxy resins 
and silicones during the past fifteen years should 
convince the skeptics that this industry far from 
static. 

Plasticized Sulfur 

While sulfur not usually considered plastic 
material, plasticized sulfur meets most the re- 
quirements plastic since ductile and can 
formed heat. Commercial products containing 
which have been available for least years have 
the chemical resistance sulfur but are much 
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stronger, more ductile and more useful. Most com- 
mercial sulfur compounds consist 50-60 percent 
sulfur and the remainder primarily graded silica 
carbon aggregate plus suspending agents and 
plasticizers. Carbon black usually added mini- 
mize settling the filler while the cement the 
molten state and plasticizers, such polyolefin sul- 
fides have been used give ductility. Since the lat- 
ter property based primarily the plasticizer con- 
tent, can varied widely increasing de- 
creasing the amount plasticizer present shown 
the accompanying graph which the force re- 
quired for penetration diameter rod toa 
specific depth inversely related the plasticizer 
content. 

Because sulfur changes its crystalline form from 
rhombic monoclinic degrees (205 de- 
grees and these two forms have different 
gravities, sulfur cements must not used above this 
critical temperature. Likewise, because sulfur sol- 
uble many organic solvents and attacked al- 
kaline solutions, cannot used the presence 
most solvents nor greater than 10. Sulfur 
can oxidized sulfur dioxide and hence, should 
not used highly oxidizing media. However, 
completely resistant all non-oxidizing acids and 
salts. 

Polyethylene 

While from chemical structure point view, 
polyethylene one the simplest plastics, can- 
not manufactured standard polymerization 
techniques. Polyethylene was produced first com- 
mercially Faucett and coworkers the poly- 
merization ethylene under pressure the pres- 
ence small amounts oxygen. review the 
empirical rules chemical resistance will indicate 
that polyethylene should one the most resist- 
ant materials chemicals ordinary temperatures. 
Because the simplicity its manufacture and its 
high chemical resistivity, may predicted that 
polyethylene will become one the most important 
plastics the future. 

general, one may consider polyethylene 
high molecular weight paraffin. has low water 
solubility, low specific gravity, good electrical prop- 
erties and good resistance most acids, salts and 
alkalies. swollen but not completely dissolved 
many organic solvents. 

Polymers ethylene oxide differ from 
ene having ether linkages and terminal 
groups present. Because increased polarity these 
products, called polyethylene glycols, are actually 
water soluble and are not used for chemical resistant 
construction. 

Polyisobutylene 

While polyisobutylene has been known since 1873, 
the high molecular weight commercial product was 
not developed until 1937 when patent was issued 
Otto and Mueller-Cunradi. Polyisobutylene pro- 
duced the polymerization isobutylene the 
presence aluminum chloride boron trifluoride 
temperatures the order —100 degrees 
(—148 degrees F). other addition polymeriza- 
tion reactions, the high molecular weight products 
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are produced lower temperatures, thus, product 
having molecular weight around 10,000 may 
produced degrees (14 degrees while 
the product produced —100 degrees will have 
molecular weight the order 200,000. 

evidenced from its formula, polyisobutylene 
quite similar structure polyethylene. How- 
ever, the methyl groups present the polymer 
chain, produce greater flexibility and decrease the 
chemical resistance somewhat. Since polyisobutylene 
considerably less resistant heat and quite 
tacky, its use this country has been primarily for 
adhesives and chewing gum. However, carbon-filled 
polyisobutylene used widely Germany tank 
lining. 

Asphalt 

Since asphalts are naturally occurring materials, 
they were used centuries before the development 
materials construction. There some con- 


troversy over definition since attempts have 


made differentiate between natural occurring as- 
phalts, such gilsonite, grahamite and glance pitch 
from the petroleum asphalts. For simplicity, all as- 
phalts may considered colloidal systems con- 
sisting minor amounts carbon and polycyclic 
compounds soluble carbon disulfide. Most asphalts 
contain some acidic constituents. They are attacked 
sodium hydroxide but are resistant most non- 
oxidizing acids and corrosive salts. might pre- 
dicted from consideration structure, they are 
attacked concentrated sulfuric acid and dilute 
nitric acid. The structure asphalts too compli- 
cated permit accurate representation formulas. 

The most widely used asphalts are based petro- 
leum residues, the specific constitution which de- 
pend upon the source the crude oil. One the 
oldest natural occurring asphalts found Lake Trin- 
idad contains much percent clay. Other 
natural occurring asphalts are gilsonite, glance pitch, 
rafaelite and grahamite. Elaterite and wurzilite are 
similar chemical properties the other asphalts 
but are much less soluble organic solvents. Con- 
trary general belief, there great difference 
the usefulness comparable synthetic and natu- 
ral asphalts. The physical and chemical constants 
asphalt are much more significant than datum 
its origin. 

Asphalts are used filled and unfilled melts, 
solutions organic solvents and aqueous disper- 
sions. Much asphalt used road building and 
waterproofing but considerable quantities also are 
used chemical resistant construction. 


Coal Tar Pitch 


Coal tar pitch may classified with petroleum 
asphalt. is, course, product indefinite com- 
position whose chemical and physical properties are 
dependent large extent upon the degree dis- 
tillation during production. Because essentially 
aromatic hydrocarbon nature, the chemical con- 
Stitution coal tar pitch differs from asphalt, which 
composed primarily cycloparaffins. However, 
the physical properties the two materials are 
similar. Coal tar pitch slightly soluble 
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aromatic solvents and less heat stable than 
asphalt. 

Like asphalt, coal tar pitches are used hot melts, 
solutions organic solvents and aqueous emulsions. 
The main use coal tar pitch filled caulking 
compositions and inexpensive coal tar coatings. 
The latter find considerable use the protection 
pipe lines. 


Coumarone-Indene Resins 

That coumarone and indene could isolated from 
coal tar naphthas and polymerized solid materials 
the presence sulfuric acid was demonstrated 
1890 Kraemer and Spilker. While commercial 
production these resins was not undertaken until 
1920, present output exceeds 20,000,000 pounds an- 
Structural formulas for polycoumarone and 
polyindene are not given separately Table be- 
cause most commercial products are copolymers 
both materials. 

Coumarone-indene resins are melted readily and 
are soluble wide variety solvents. They are 
used widely the compounding rubber and for 
the manufacture varnishes, floor tile and printing 
inks. They are resistant most non-oxidizing acids, 
salts and alkalies but are not used extensively 
chemical resistant construction. 


Polystyrene 

Styrene was first polymerized Simon 1839 
and while known the laboratory for over cen- 
tury was available commercially this country 
until 1937. now produced large quantities 
the polymerization styrene which, turn, man- 
ufactured from benzene and ethylene. might 
concluded from its structure, polystyrene soluble 
most organic solvents with the exception the 
more polar solvents, such alcohol and glycerol. 
completely resistant non-oxidizing acids, salts 
and alkalies but attacked chlorine, chromic 
acid, nitric acid and concentrated sulfuric acids. 
Polystyrene has low specific gravity, low water 
absorption and excellent dielectric properties. The 
principal deficiency polystyrene its brittleness 
which minimizes its usefulness for chemical resist- 
ant construction. will evident from subsequent 
discussion, this deficiency has been overcome through 
modifications this polymer. 


Styrene Copolymers 

The most widely used styrene copolymers are 
those with 20-40 percent butadiene and 15-30 percent 
acrylonitrile. might concluded from its struc- 
tural formula, the chemical resistance the butadi- 
ene copolymer much the same that poly- 
styrene. The butadiene group lends flexibility the 
molecule and this copolymer much less brittle 
than polystyrene. widely used the form 
aqueous emulsions and solutions organic solvents 
water-type paint and protective coating respec- 
tively. 

Copolymers styrene and acrylonitrile have bet- 
ter impact resistance than polystyrene but have 
somewhat poorer resistance acids and alkalies. 
These copolymers usually are blended with acrylon- 
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itrile rubber order improve their impact resist- 
ance. The chemical resistance this blend essen- 
tially the same the copolymer. The blend used 
widely for plastic pipe and some extent for solvent 
welded and mechanically joined plastic structures. 


Acrylates 


Commercialization acrylic resins both Ger- 
many and this country was due large extent 
the efforts Rohm. The acrylates are somewhat 
rubbery and are seldom used chemical resistant 
construction. They have good resistance salts, fair 
resistance acids but are readily saponified al- 
kaline solutions. Polyacrylic and polymethacrylic 
acids are water soluble and are not used chemical 
resistant construction. 

The methacrylates are more rigid and presumably 
because steric hindrance, are not readily saponi- 


fied. Methacrylates, such polymethyl methacry- 


late, are available clear sheets and are used 
chemical resistant construction when clear plastic 
product required. Solutions methacrylates have 
been used limited extent protective coatings. 
Clear sheets polymethyl methacrylate have been 
solvent heat-welded form equipment used 
the plating industry. 


Polyvinyl Chloride and Copolymers 


Much the original development 
chloride was based the fundamental studies 
Ostromysslenskii the early part the twentieth 
century. Because suitable plasticizers were not avail- 
able, polyvinyl chloride was not manufactured com- 
mercially until about 1930. Surprisingly enough, al- 
most billion pounds plasticizable chlo- 
ride was produced before the superior advantages 
the unplasticized material was recognized. 

The differences between rigid non-plasticized 


ordinary polyvinyl chloride 


before plasticization primarily molecular weight 
and molecular weight distribution. The two products 
have essentially the same structural formula and 
chemical resistance. However, because the more 
widely used polyvinyl chloride must plasticized 
can extruded for use chemical resistant 
equipment, its chemical resistance lowered. Most 
commercial formulations for chemical resistant rigid 
unplasticized polyvinyl chloride and plasticized poly- 
vinyl chloride are not attacked non-oxidizing 
acids, salts and alkalies. The main difference be- 
tween the unplasticized material and the plasticized 
commercial products the varying degrees 
resistance temperature and oxidizing materials. 

addition plasticization, considerable im- 
provement processing characteristics has been 
also attained copolymerizing other monomers 
with vinyl chloride. The most widely used material 
this type the copolymer vinyl chloride with 
minor amounts vinyl acetate. While the acetate 
group lowers the chemical resistance the product, 
copolymers having much percent vinyl ace- 
tate have sufficient chemical resistance justify 
their use many applications. 
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Unplasticized rigid polyvinyl chloride used pri- 
marily for extruded pipe and heat-welded thermo- 
plastic structures. Plasticized polyvinyl chloride 
used for mechanical goods and sheet linings. Its in- 
solubility prevents its use coating without the 
special formulations, such organosols plasti- 
sols. The vinyl chloride-vinyl acetate copolymer 
used primarily solutions which are usually termed 
vinyl coatings. 


Polyvinyl Acetals 


Polyvinyl acetate has been produced commercially 
since 1920 using techniques developed Klatte and 
Rollette few years previously. Since hydro- 
lyzed quite readily acids and alkalies and has 
high moisture absorption, polyvinyl acetate 
used any great extent corrosion resistant con- 
struction. Mixtures aqueous dispersions poly- 
vinyl acetate and hydraulic cements have been pro- 
posed monolithic floor coatings. 

Saponification polyvinyl acetate produces water 
soluable polyvinyl alcohol. This product used 
casionally for solvent resistant tubing and gaskets, 
The water resistance these products usually 
improved surface reaction with formaldehyde. 

Reaction polyvinyl alcohol with higher molec- 
ular weight aldehyde, such butyraldehyde, yields 
acetals which are not soluble water and have fair 
chemical resistance. Polyvinyl butyral the plastic 
component standard wash primer systems. 


Vinylidene Chloride Polymers 

Vinylidene chloride and its copolymers with vinyl 
chloride and acrylonitrile are available under the 
generic name saran. indicated the struc- 
tural formula, vinylidene chloride quite similar 
vinyl chloride but has twice many chlorine 
groups. Polymers vinylidene chloride and copoly- 
mers which other chemical resistant groups are 
present, are resistant most non-oxidizing acids, 
alkalies and salts. 

Saran copolymers sometimes are plasticized and 
filled with carbon form flexible sheets. This prod- 
uct less chemically resistant than the hard poly- 
mers and not recommended for use with warm 
alkaline solutions. Polymers vinylidene chloride 
also are used pipes, tubing, valves and aqueous 
dispersions and solutions for protective coatings. 


Polyfluoroethylene 

Polychlorotrifluoroethylene and polytetrafluoroeth- 
ylene are more expensive than the corresponding 
polyvinyl chloride but have superior resistance 
oxidizing agents, solvents and high temperature. 
Polytetrafluoroethylene somewhat more resistant 
than the polychlorotrifluoroethylene polymer 
both are used widely gaskets, diaphragms, valve 
seats and mechanical goods where outstanding 
chemical resistance required. Both products have 
been used successfully temperatures the order 
400 degrees even the presence nitric acid. 
Polytetrafluoroethylene resistant almost all 
chemicals except molten alkali metals and hot fluo- 
rine. They are available molded extruded parts 
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and aqueous dispersions. Aqueous dispersions 
have been applied various metal surfaces with 
subsequent baking produce nonadhesive surfaces. 


Silicones 
The silicone plastics differ from all other plastics 
that they contain silicon rather than carbon atoms 
the basic molecular structure. might ex- 
pected, such plastics have outstanding heat resist- 
ance. Some have been reported have been used 
temperatures excess 400 de- 
These products have poor resistance al- 
and solvents but have fair resistance non- 
acids. Their main use chemical resist- 
ant construction gasket materials and high 

ten perature resistant coatings. 


Polyamides 

plastics were first recognized 1899 
Gabriel and Manes, who prepared products 
general type heating aminocaproic acids. This 
reaction was investigated further Caroth- 
ers who developed nylon condensing adipic acid 
hexamethylene diamine. 
insoluble most solvents except hot 
and acetic acids and phenol. resistant 
salts but hydrolyzed hot acids 
Polyamides have not been used any great 
exient corrosion resistant materials the chem- 
industry. 


Natural Rubber 

one might expect from study its structural 
formula, natural rubber not attacked alkalies, 
corrosive salts non-oxidizing acids with the ex- 
ception hydrochloric acid, which may add the 
double bond present the structure. Natural rubber 
not satisfactory for use the presence non- 
polar solvents, such vegetable and mineral oils, 
gasoline, benzene and carbon tetrachloride the 
presence oxidizing substances, such nitric acid, 
concentrated sulfuric acid, chromic acid, sodium hy- 
pochlorite and chlorine dioxide. 

Unvulcanized rubber will cold flow ordinary 
temperatures but vulcanized soft rubber may used 
satisfactorily temperatures 150 degrees 
Because hard rubber ebonite contains fewer oxi- 
dizable double bonds, more resistant heat 
and chemicals. 

The inherent chemical resistance vulcanized 
natural rubber has been known for many years. 
While this property was utilized for mechanical 
goods, such hose, tubing and gaskets prior 
1925, natural rubber lacked general utility for chem- 
ical resistant construction because satisfactory 
method bonding rubber steel was known 
that time. The first satisfactory adhesive for this pur- 
pose was prepared Fisher, who heated natural 
tubber the presence organic sulfonic acids 
form products called thermoprenes, which are essen- 
polycyclo rubbers. 

indicated typical structural formula, 
have chemical properties similar 
rubber. However, they are not vulcanizable 
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and tend cold flow. They not possess rubbery 
properties and resemble shellac rather than natural 
rubber. Thermoprenes and more recently developed 
adhesives have been used successfully bond sheet 
rubber steel large number commercial in- 
stallations. 

Rubber has been used rubber latex, mixtures 
rubber latex and hydraulic cement, solutions 
and soft and hard vulcanized rubber. The last 
two constitute the major applications natural rub- 
ber chemical process equipment where uti- 
lized tank linings, gaskets, hose, tubing and for 
expansion joints. 


Butyl Rubber 

One the principal deficiencies polyisobutyl- 
ene its lack resistance heat. This deficiency 
has been overcome part Thomas, Lightbown, 
Sparks, Frolich and Murphee, who copolymerized 
isobutylene with isoprene obtain product called 
butyl rubber which may subsequently vulcanized. 
When considering the structure formula for butyl 
rubber, should remembered that the isoprene 
groups the molecule constitute only one two 
percent the entire structure, the remainder being 
polyisobutylene groups. With the exception its 
greater resistance flow, vulcanized butyl rubber 
has essentially the same chemical resistance poly- 
isobutylene. 


Chlorosulfonated Polyethylene 
indicated its formula, chlorosulfonated poly- 
ethylene product obtained reacting polyethyl- 
ene with chlorine and sulfur dioxide. This derivative 
has many the properties polyethylene but 
considerably more polar. Thus, will adhere more 
readily metallic surfaces and has superior heat 
resistance. Because the presence the active 
groups, the product can cured with basic com- 
pounds, such litharge, produce rubber-like 
material that resistant most solvents, salts, 
acids, alkalies and oxidizing agents temperatures 
212 degrees Because this product new, 
little background data based experience avail- 
able but chlorosulfonated polyethylene does show 

promise supplying long-wanted need. 


Rubber Hydrochloride 


Rubber hydrochloride may represented best 
the structural formula shown. seldom used 
chemical resistant material except inadvertently 
rubber lined equipment exposed hydrochloric acid. 
might expected, from the formula, 
drochloride more soluble organic solvents and 
much less elastic than natural rubber. 


Chlorinated Rubber 


Chlorinated rubber was first made Roxburgh 
1801 but was not produced commercially until 
1859 when Englehard and Day and Havemann in- 
dependently patented processes for making this rub- 
ber derivative. Chlorinated rubber was used first 
protective coating 1915 and predates most 
the other commercial protective synthetic coatings. 
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Chlorinated rubber non-elastic product which 
soluble wide variety organic solvents. in- 
dicated its structural formula, the resistance 
chlorinated rubber non-oxidizing salts, alkalies 
and acids similar natural rubber. Because 
contains fewer double bonds, chlorinated rubber 
more resistant oxidizing agents than natural 
rubber. 

The principal use chlorinated rubber for pro- 
tective coatings and adhesives. Attempts use chlo- 
rinated rubber for extruded pipe molded plastics 
have not been promising because its inherently 
poor heat stability. 

Isomerized cyclized rubber has been used 
adhesive and protective coating but being re- 
placed large extent styrene-butadiene co- 
polymers. 


Styrene Rubber 

Styrene rubber sometimes called Buna GR-S 
the most widely used synthetic rubber. However, 
its application chemical resistant construction 
considerably less than that natural rubber, pri- 
marily because industry’s greater familiarity with 
the latter. 

quick study its structural formula will indicate 
that styrene rubber quite similar natural rubber 
its resistance alkalies, acids, salts and solvents. 
Its physical properties are somewhat inferior 
those natural rubber but this deficiency being 
overcome through improved manufacturing and 
compounding techniques. 


Acrylonitrile Rubber 


Acrylonitrile rubber, sometimes called Buna 
GR-A used occasionally chemical resistant con- 
struction when oil resistance essential require- 
ment. being used some extent blending 
agent for low impact polymers, such polyvinyl 
chloride and styrene-acrylonitrile copolymers. Since 
contains cyano groups, less resistant al- 
kalies than natural and synthetic rubber but has 
good resistance acids and salts. 


Neoprene 


Neoprene was produced first from vinyl acetylene 
Carothers 1931. Vinyl acetylene and related 
compounds had been synthethized previously from 
acetylene Nieuwland. indicated its struc- 
tural formula, neoprene polychloroprene related 
chemically natural rubber. The substitution 
chlorine for methyl group produces superior re- 
sistance vegetable and mineral oils, aging and 
high temperature. Hydrochloric acid and related 
compounds which react with natural rubber actually 
permeate neoprene and hence, neoprene linings are 
not recommended for use the presence hydro- 
hydrofluoric acids. When cured with lith- 
arge and similar curing agents, neoprene resistant 
all other non-oxidizing acids, salts and alkalies. 

Neoprene available the form hose and 
other mechanical goods, sheet linings, putty-like ce- 
ments, protective coatings and aqueous dispersions. 
Sheet neoprene not used widely natural rub- 


ber chemical resistant construction but recom- 
mended for specialized uses when oil resistance 
required. Because neoprene yields solutions with 
high solids content, finds considerable use asa 
quality protective coating chemical 
These coatings can cured ordinary tempera- 
ture producing highly elastic film that will not flow 
even the temperature boiling water. 


Polysulfide Rubber 


Polysulfide rubbers were developed Patrick 
1932 the condensation sodium polysulfide and 
dichloro compounds, such ethylene dichloride, 
These products are somewhat rubbery and have 
excellent resistance solvents. While somewhat 


odoriferous, they have good resistance salts and 


non-oxidizing acids and fair resistance alkalies. 

Polysulfide rubbers are available liquids which 
may converted solids room temperature, 
aqueous dispersions and solids which may 
flame-sprayed applied sheets. The liquid 
mers are used solvent-resistant caulking compo- 
sitions. The solid used plasticizer for 
cements, for solvent resistant mechanical goods and 
flame-sprayed coating for marine equipment. 
Aqueous dispersions have been used solvent- 
resistant tank linings. 


Cellulose Esters and Ethers 

apparent from its structural formula, cellulose 
polyglucoside; the dimer cellobiose being the 
simplest unit. Starch also polymer glucose 
its simplest dimer unit maltose, isomer cello- 
biose. Cellulose its natural form has been used 
for chemical resistant construction for many years. 
Wood resistant most salts and solvents but 
attacked slowly acids and alkalies. The rate 
attack governed large extent the type 
wood used. 

Cellulose nitrate, which was first prepared 
Schonbein 1845 and plasticized with camphor 
Hyatt 1867, resistant salts and some acids 
but attacked alkalies. Cellulose nitrate solu- 
ble many solvents and highly inflammable. 
used widely for rapid drying coatings but does not 
find much use corrosion resistant construction. 

Cellulose acetate was first prepared Schutzen- 
berger and Harden 1865 and while its solutions 
ester solvents were used airplane dopes during 
World War was not available commercially 
plastic until years later. Because its inherent 
toughness and fair resistance flame, cellulose ace- 
tate molded and extruded parts have been used in- 
dustrially although not extensively chemical re- 
sistant materials. 

Since cellulose acetate butyrate and other mixed 
esters can more readily plasticized and have 
ter water resistance than cellulose acetate, they have 
been used pipe and tubing for mild service the 
chemical industry. Cellulose acetate butyrate, |ike 
cellulose acetate, resistant salt and petroleum 
solvents but not recommended for use acid 
alkaline service. Extruded cellulose acetate butyrate 
pipe has been used quite extensively the 
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leum industry and some extent for transporting 
water and gas. 

Methyl cellulose was first prepared the labo- 
ratory Suida 1905 and commercial quantities 
Dreyfus several years later. Because its lack 
resistance water, not used chemical re- 
sistant construction. Most commercial applications 
methyl cellulose are based its solubility 
water. 

Ethyl cellulose more water resistant than 
cellulose. not attacked corrosive salts and 
some use hot dip coating for protecting 
metal objects. cellulose too water 
soluble merit consideration chemical resistant 


Polyesters 

polyesters were first studied 1929 
and Arvin, who formed plastic materials 
glycols with dibasic acids. For example, 
was obtained from succinic acid 
ethylene glycol. 

simplest type commercial polyesters are the 
alkyds based modifications Smith’s 
condensation glycerol and phthalic an- 
described article published about 1900 
Kienle’s subsequent incorporation unsaturated 
acids, such oleic acid produce curable 
This type polyester used widely for deco- 
rative coatings but finds little use corrosion resist- 
ant construction. 

Unsaturated polyester plastics, which are much 
greater interest corrosion engineers than alkyds, 
are based more recent modification Rust. 
substituted unsaturated anhydride, such maleic 
anhydride for phthalic anhydride and copolymerized 
the resulting unsaturated polyester with styrene. 
Such products are now used widely when reinforced 
with glass fibers. These polyesters have good resist- 
ance non-oxidizing acids and corrosive salts but 
are not suitable for use with alkaline solutions 
oxidizing agents. Reinforced polyesters have been 
used for pipe, ductwork and self-supporting tanks. 
Polyesters differ from most the plastics discussed 
previously because they are thermosetting and thus, 
when cured, cannot resoftened heat and pres- 
sure. (Other thermosetting plastics are phenolic, 
urea, melamine and furan plastics. 


Urea and Melamine Resins 


Resinous products prepared the condensation 
urea and formaldehyde using the techniques de- 
veloped John 1920 have been available com- 
mercially since 1928. Products with better resistance 
heat were developed Talbot some ten years 
later using melamine place urea. Both prod- 
ucts are resistant heat, some solvents and most 
They are not used.extensively chemical re- 
sistant materials. 


Phenolic Resins 


previously stated, phenolic resins were de- 
commercially Baekeland 1908 and are 
alkaline acidic condensation products 
and formaldehyde. dyhydric phenol, re- 


BASIC CRITERIA FOR EVALUATING PLASTICS 


sorcinol substituted phenol, such cashew nut 
oil may used place phenol form faster 
setting, more adhesive resins and more flexible prod- 
ucts respectively. Furfural also may used place 
formaldehyde. 

Phenolic resins contain free hydroxyl groups which 
are attacked alkalies. However, they have excel- 
lent resistance salts, many solvents and non-oxidiz- 
ing acids. Phenolic resins are used heat-cured coat- 
ings, molding powders, casting resins and cements. 


Epoxy Resins 

Reaction products bisphenol and epichlorohy- 
drin called epoxy resins not contain free phenolic 
groups and, hence, have good alkaline resistance. 
They are excellent adhesives and are resistant 
salts, many solvents and non-oxidizing acids. Epoxy 
resins are used room temperature catalyzed coat- 
ings and cements and heat-cured coatings, castings 
and cements. 


Furans 

Furfural and furfuryl alcohol can polymerized 
acids produce infusible products which have 
excellent resistance chemicals. Proprietary ce- 
ments, pipe and chemical resistant structures based 
filled resins from furfuryl alcohol and furfural 
have been available commercially for some time. 
These products, well those prepared from ace- 
tone and furfural, are all grouped under the general 
generic term furans. Thus, the absence ad- 
ditional classification data, only the experienced 
chemist can differentiate among these products. For- 
tunately for the corrosion engineer all furans are re- 
sistant heat, alkalies, salts, solvents and non-oxi- 
dizing acids. So-called furan cements are attacked 
chlorine, sodium hypochlorite, nitric acid, chromic 
acid, concentrated sulfuric acid and other oxidizing 
agents. 

Summary 

While there substitute for past experience 
and on-stream plant testing programs, 
standing the molecular structure plastics will 
aid immeasurably the selection nonmetallic 
materials construction. The proper use basic 
plastics knowledge should prevent misinterpretation 
test results. actual tests are completely contrary 
predictions for product, application 
methods and the possible presence non-resistant 
fillers, etc. should investigated. Obviously, the 
information contained this chapter cannot used 
intelligently unless the generic nature the plastic 
material under consideration known. 
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Sorting simple. sorting frame available from 
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100-ton floating crane dur- 


final preservation procedures. Cable reels 
being protected strippable coating. In- 


reel has had first coating and outboard 


covered with contour conforming wrap 
spraying, Note metal cover 


capstan control lower left hand corner. 


RESERVATION critical mate- 


rials for stockpiling important 
requirement numerous government 
purchases. example this the 
major construction and preservation 
project which Dravo Corporation 
Pittsburgh presently engaged. This 
program, involving seven 100-ton capac- 
ity floating cranes 
60-ton units, requires each critical com- 
ponent protected for “unspeci- 
fied” period storage. 


Unprotected metal parts, such crane 
rollers, swinger gear and guide rails sub- 
ject corrosion and rust must thor- 
oughly cleaned with specified solvent 
and then given liberal coating 
preservative. Items normally covered 
sheet metal guards obstructed 

machinery assemblies are exposed and 
components thus exposed are similarly 
treated. external critical interior 

part any unit that constitutes work- 

ing part the crane neglected. Cou- 
plings, reduction gears, hoist machinery, 
engines, compressors, controls all 
other vital parts the assembly come 
under the attention the preservation 
crew and are treated accordance with 
particular specification. 


and piping are important 
the systems and must either 
coated internally withstand 
attack which may destroy 


Division, Dravo Corp., 
ttsburgh, 


Preservation Floating Cranes 
For Government Stockpiling 


RAYMOND EWART* 


weeks. some instances, such the 
cooling water jackets the Diesel en- 
gines the ballast manifold the 100- 
ton cranes, anti-freeze solution com- 
posed percent ethylene glycol, 
percent water and percent soluble 
corrosion preventive oil used. This 
solution, addition stopping rust 
corrosion, serves protect the equip- 
ment from freezing. Each tank and its 
piping sealed against air, water 
detrimental vapors. 


Where surface coatings are not feasi- 
ble, the case electrical motors 
controls, different method preserva- 
tion required. Motor brushes are lifted 
free the commutator and section 
barrier material put beneath each. 
Provision made also for.meggering 
tests cutting suitable slots the bar- 
rier location which will not interfere 
with the protective wrap. The motor it- 
self then sealed prevent the entrance 
liquid water, after which the leads are 
disconnected, sealed and tagged with 
identifying non-ferrous plates. 


Bearings and shafting for motors and 
generators are preserved the same 
way those other machinery. Sealing 
the motor leads and entrance wires 
major importance because moisture en- 
tering any the unprotected ends can 
completely destroy the wire. All electri- 
cal fixtures are made moisture-vapor 
proof either through the use rubber 
grommets means approved bar- 
rier wraps. Entrances into controls, 
housings various structures are sealed 
glands capable barring entrance 


Figure 2—Starboard main Diesel generator unit 

partially processed. Carbon monoxide fire ex- 

tinguishers right may actuated from main 

deck and although preserved are kept fully 
charged and operative. 


both liquid water and vapor. Water-tight 
fixtures are used invariably but because 
these are only water-tight they must 
sealed further against vapors. 

Electrical controls, one the most 
important and undoubtedly the most 
easily affected assemblies, require indi- 
vidual enclosure sturdy barrier pack- 
ages. These packages are made 
frame structure erected around the unit 
(or the box the control itself 
sufficient) which covered with foil- 
type water-and-vapor-proof barrier. This 
barrier heat sealed all seams, which, 
since has very low moisture trans- 
mission rate, effectively seals the unit. 
protect this barrier and further 
reduce the possibility moisture will gain 
access the enclosed assemblies, the 
entire unit sprayed with strippable 
coating approximately mils’ thick- 
ness. After this, quantity activated 
desiccant enclosed each package. 

Sturdy protective covers are installed 
prevent damage the coatings all 
exposed critical assemblies. These covers 
also give valuable protection against the 
environment during the storage period. 

Bracings and guard timbers are placed 
strategic points compensate for 
flexing the structures during transit 
and act buffers for critical electrical 
components the event collision. 
Wherever setting may disturbed, 
the case with vibration dampers 
under Diesel engines, retaining plates are 
added maintain original adjustment. 
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Three New NACE Sections Are Being Organized 


Rocky Mountain 
Group Denver 
Presents Petition 


South Central Region’s board trustees 
has been petitioned group NACE 
members Denver for section charter. 
The new section called the Rocky 
Mountain Section, December din- 
ner meeting NACE members adopted 
rules and regulations for the section and 
forwarded them for approval. 

The section include members living 
Colorado, New Mexico and western 
Kansas. 

Temporary officers elected were: Wayne 
Schultz, Dearborn Chemical Company, 
Denver, chairman; Karl Hagius, Colo- 
rado Interstate Gas Co., Colorado Springs, 
Colo., vice-chairman and John Fugazzi, 
Public Service Company Colorado, 
Denver, secretary-treasurer. 


New England Section 


Hears Talk About 
Cathodic Protection 


Cathodic Protection Metallic Struc- 
tures was the topic talk December 
before members Southern New 
England Section Hilary Humble, 
Dow Chemical Co., Midland, Mich. Mr. 
Humble first explained the general con- 
cept cathodic protection and then 
detailed some applications including do- 
mestic hot water tanks, pipe lines, ships 
and heat exchangers, There was consid- 
erable discussion. 

The first series educational 
films was shown. dealt with the elec- 
tron and its role electrical conduction. 

Results the election officers was 
given. Elected were Arthur Tracy, 
American Brass Co., Waterbury, Conn., 
chairman; Barry, Scovill Mfg. Co., 
Waterbury, vice-chairman; Ras- 
mussen, Manning, Maxwell Moore, 
Inc., Stratford, Conn., secretary-treas- 
urer. 


Indian Institute Meet 


The Seventh Annual General Meeting 
the Indian Institute Metals will 
held February 7-8, 1954. technical ses- 
sion and other events will featured. 
Members NACE India the time 
are invited attend the sessions. 


Requests for reprints technical 

other material published 

should addressed NACE’s Central 

exas. 


NACE MEETINGS 


CALENDAR 


Jan. 

4—North Texas Section. 
Crowdus, Dallas Power Light 
Co., Cooling Water Problems. 

7—Pittsburgh Section. 

11—Greater Kansas City Section. Dis- 
cussion, Cathodic Protection De- 
sign and Application, Hev- 
erly, chairman. American Legion 
World War Memorial, Kansas 
City. 

12—Houston Section, Panel Off- 
shore Oil Corrosion, Frank Dial, 
Pure Oil Co., Mouston, modera- 
tor. Film off-shore oil fire will 
shown. 

14—Detroit Section. 

19—Cleveland Section. Allerton Hotel. 
Joint meeting with The Electro- 
chemical Society. Film 
form Corrosion, Sherwin-Wil- 
liams Paint Co. shown. 


19—Shreveport, Section. Modern Methods 
Pipe Coating, Robert Bullock, 
Interstate Oil Pipe Line Company, 
Shreveport. 

21—Greater St. Louis Section. Weld 
Seam Corrosion and Its Control, 
Liebman, Pitmar Centrifugal 
Machine Corp. 

26—Southwestern Ohio. Round table 
discussion corrosion. 


Feb. 


1—Greater Kansas Section. 
Construction and Application 
the Magnetic Amplifier Rectifier, 
Daniel Werner. American 
Legion World War Memorial, 
Kansas City. 

3—Greater Boston Section. Protec- 
tive Coatings, Lou Bake, 
Pont Nemours Co., 
Wilmington, Del. Hotel Beacons- 
field, Boston. 


8—Greater St. Louis Section. Mo- 
tion picture and discussion the 
use Fiberglas pipe wrap, John 
Roadhouse, Owens-Corning 
Fiberglas Corp., York Hotel. 


9—Houston Section. General Aspects 
Metallurgy Corrosive En- 
vironments. Coffee speaker, Val 
Gene McCoy, “Public Relations 
Everybody’s Business.” 
16—Cleveland Section. 
Attitude Toward Corrosion Con- 
trol, Les Cannon. 
25—Detroit Section. 
Additional copies are avail- 
able 50c each NACE members and 
each non-members. 


Two Additions 
Bring Number 
Organized 


Two new sections have been formed 
North East Region, National Asso- 
ciation Corrosion Engineers, bringing 
ten the number the region and 
the number the United States and 
Canada. Petitions for the Gennessce 
Valley and the Schenectady-Albany- 
Troy Sections were approved the 
Philadelphia December 


Orson Britton, The Pfaudler Co., 
Rochester, led the organization 
the Gennessee Valley Section 
Arthur Mengel, American 
tive Co., Schenectady, the 
Schenectady-Albany-Troy Section. 


Metropolitan Section 
Install Officers 
January Meeting 


Installation new officers, joint 
meeting with the Society Naval 
tects and Marine Engineers and tech- 
nical talk Shipbuilder Looks 
Corrosion are highlights the 
January meeting the Metropolitan 
New York Section. 


New section officers installed 
are: Bermann, Brooklyn Union Gas 
Co., chairman; LeFebvre, Electro 
Rust-Proofing Corp., vice-chairman and 
Lucke, Esso Standard Oil 
Linden, J., secretary-treasurer. 


Technical speaker wil! Paul Ffield, 
who will discuss corrosion occurs 
the hulls, the cargo storage tanks 
and piping throughout ships. Mr. 
Ffield superintendent development 
and research, Central Technical 
Shipbuilding Div., Bethlehem Steel Co. 
The January meeting will held the 
York, 

Eighty members and guests attend- 
ing the December Section 
held the Chemists’ Club heard 
Maitland, The American Telephone and 
Telegraph Co., speak “Corrosion 
Control Lead Sheath Cables.” The 
talk included discussion the 
types corrosion affecting lead sheath 
cables, measurements and testing, 
niques used detect conditions 
ducive corrosion and mitigative 
ures taken including use non-metallic 
outer sheaths and cathodic protection. 
The subject coordination 


protection currents with 


currents underground structures 
considered also. 
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Agenda Berkeley 
Marine Corrosion 
Conference Given 


fornia, Berkeley Conference Marine 
Corrosion Problems, February 8-9 has 
becn prepared. Topics covered in- 
clude environmental and biological fac- 
tors, selection materials, marine 
paints, cathodic protection, tanker cor- 
corrosion laid-up ships and 
panel discussion special topics. Regis- 
fee $10 payable Univer- 
sity California, Berkeley, attention 
Cornet, Assoc. Prof. Mechanical Engi- 
necring, UCAL, Berkeley. 
sponsored the university 
Western Region, National Associa- 
ticn Corrosion Engineers. 

‘he schedule follows: 


Monday, February 


am—Registration. 

am—Environmental Factors 
Marine Corrosion, LaQue, Cor- 
rosion Engineering Section, Interna- 
tional Nickel Co., Inc., New York. 

am—Biological Factors 
Marine Corrosion, Prof. Claude Zo- 
Bell, Dept. Marine Microbiology, 
Scripps Institute Oceanography. 

1-3 pm—Selection Materials for Ma- 
rine Service, LaQue. 

3:15-5:15 Speaker 
named. 


Tuesday, February 


am—Cathodic Protection for 
Marine Service Piling, Docks, Ships, 
Drilling Rigs, Wells, Offshore Pipe 
Lines Humble, Magnesium 
Dept., Dow Chemical Co., Midland, 
Mich. and James Hirshfeld, The 
Hinchman Corp., Detroit. 

Pray, Battelle Memorial Institute, 
Columbus, Ohio. 

pm—Corrosion Laid-Up 
Ships, Allen Alexander, Protec- 
tive Coatings Branch, Naval Re- 
search Laboratory. 

Discussion 
Special Topics, all speakers panel. 


Protective Coatings 
Boston Topic 


Greater Boston Section will hear Lou 

Co., Inc. speak Protective Coatings 
section meeting held Febru- 
ary 
the December 1953 dinner meet- 
ing, Northeast Regional Chairman 
George Best joined members and 
guests the section hear Dr. 
Alquist Dow Chemical Company’s 
Organic Research Div., 
speak The Use Inhibitors 
Water Treatment. Interest the sub- 
was evidenced the questions and 
comments during the period 
Which Dr, Alquist chairman 
NACE Technical Committee 13. 

Dr. Alquist’s talk, sound 
color, Preliminary Investiga- 
tion Fretting Corrosion was presented 
special feature with added com- 
mentary Milton Stern the Corro- 
Laboratory the Massachusetts 
Technology. 


NACE NEWS 


Kansas City Section 
Hears Talk Anodes 


Uses carbon and graphite anodes 
with impressed currents were discussed 
the November dinner meeting 
Greater Kansas City Section. Ten mem- 
bers and guests were present Amer- 
ican Legion World War Memorial 
hear Oliver National Carbon 
Company tell about applications with 
these anodes fresh and salt water 
and swampy areas well other types 
installations. 

Mr. Oliver emphasized the need for 
the presence oxygen assure satis- 
factory anode operation. Although the 
theoretical capacity graphite was 4050 


ampere hours pound, said under 
some conditions this was far exceeded. 
Many questions were answered about 
the uses and manufacture carbon and 
graphite 

Heverly, Great Lakes Pipe Line Co., 
Kansas City, Kan. was scheduled 
speak corrosion dissimilar metals. 

The January meeting will center 
around round table discussion 
cathodic protection design and applica- 
tion with Mr. Heverly chairman and 
the February meeting will hear Daniel 
Werner, American Telephone and 
Telegraph Co., Kansas City speak 
Construction and Application the 
Magnetic Amplifier Rectifier. All meet- 
ings are American Legion Memorial. 


LEAD... Why and Where you should use 


Lead was probably the first corrosion-resistant construction material. 
The ancient Romans were among the first recognize its value and 
they used the extensive water systems which were part 


their civilization. 


Today, lead widely used acid manufacture and the produc- 
tion other chemicals; pickling, plating and anodizing; and 
the control air pollution and waste recovery. 

the chemical, textile, petroleum and metallurgical industries 
lead can used safely many instances where reliable control 
strongly corrosive materials imperative. dependable under 
many pressures, concentrations and temperatures ideal for handling 
sulphuric, sulphurous and chromic acids. 

For further information the use lead your corrosive-handling 
system, write Federated’s Corrosion Advisory Service. 

For ASARCO lead products pipe, sheet, valves, fittings, etc. 
see Federated first. Available through any Federated’s sales 


offices across the country. 


AMERICAN SMELTING AND REFINING COMPANY 


120 BROADWAY, NEW YORK 
Canada: Federated Metals Canada, Ltd., Toronto, Montreal 


Aluminum and Magnesium, Babbitts, Brasses and Bronzes, Anodes, 


Die Casting Metals, Lead and Lead Products, Solders, Type Metals 
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5-Day Corrosion Sessions Held Los Angeles 


Short Course, Regional 
Meetings Are Popular 


Western Region’s 5-day corrosion con- 
trol activity Los Angeles November 
16-20 was participated enrollees 
the short course and 164 registrants 
for the regional meeting. Officers 
Western Region credited committees 
that planned and arranged the confer- 
ence for its success and the committee 
and Gas Co., Senatoroff, South- 
ern Counties Gas Co. and Dillon 
University California Los Angeles 
for the success the short course. 

The short course cathodic protec- 
tion, held during the first three days 
the week, included lectures 
Wainwright, University 
Urbana, Economics Cathodic Pro- 
tection; Keeling, Southern Counties 
Gas Co., Corrosion Circuit Theory; 
Hall, Union Oil Co., Field Test- 
ing Practices; Doremus, Cathodic 
Protection Service, Design and Ap- 
plication Cathodic Protection. Other 
speakers included Seyer, UCLA; 
Hayward, University Illinois; 
Schilling and Kerr, Southern 
Counties Gas Co. 


Anderson Speaks 

Anderson, vice-president and 
general manager Trans-Mountain Oil 
Pipe Line Co., Vancouver spoke 
Selling Management Corrosion Con- 
trol, which also had been the Western 
Region theme for 1953. Mr. Anderson 
also presented the color film Piping 
Across the Rockies, depicting the dif- 
ficulties encountered building 718 
miles pipe line from Edmonton 
Vancouver. 

Hough, Southern Counties Gas 
Co., Howard Segool, Kendall Com- 
pany and Mark Adams, State College 
Washington presented papers during 
symposium pipe line problems. Oil 
industry corrosion problems were cov- 
ered papers Crog, Union Oil 
Co.; Purdy, Tretolite Co. and 
Morton, The International Nickel Co., 

nc. 

The corrosion problems peculiar the 
aircraft industry were discussed 
Farra, Waisman and Hooker, 
all Douglas Aircraft Company and 


Long Solar Aircraft Co. 


Technical Committees Meet 

Thursday morning meetings were held 
Technical Practices Subcommittee 
1-A Corrosion Oil and Gas Well 
Equipment, Frank Davie, chairman and 
6-L Asphalt Type Underground 
Protective Coatings, Schmidt, 
chairman. 

fellowship hour and buffet sponsored 
area manufacturers was held. Con- 
gratulations for the enjoyable event were 
given Vangnes, The Vanode Co. 
and McSparran, Aluminum Com- 
pany America. 


National Meeting Sought 
resolution the general business 
meeting was introduced White- 
neck, regional director and unanimously 


carried asking that the national meeting 


WESTERN REGION 1953 fall meeting: Top, Some the NACE regional and sectional officers 
present, left right, Robert Kerr, 1954 regional chairman; Grizzard, 1953 regional 
chairman; Austin Joy, 1953 regional vice-chairman; Campbell, NACE executive secretary; 
Harry Brough, Salt Lake City Section chairman. Middle: Western Region Section Officers, 
left right, Harry Brough; Artese and Gally, Los Angeles Section chairman and 


vice-chairman; Lynn Magoffin, Dallas Raasch and 
chairman, treasurer and vice-chairman; Bottom: 


Armbruster, San Diego Section 
1953 Fall Conference committeemen: 


Vangsnes, hospitality chairman; Albert Zima, membership co-chairman; Joseph Coffey, 


facility arrangement co-chairman; Fred McConnell, membership chairman; 
registration chairman; David Collyer, publicity co-chairman; 


Hugh Flynn, 
Dean Stephan, facility 


arrangement chairman. Other committeemen were absent. 


the National Association Corrosion 
Engineers held city Western 
Region 1957 1958. 

Reports from Fred McConnell, Kop- 
pers Co., section membership activity 
were heard and plan for regional edu- 
cational activity was outlined Prof. 
Cornet. 

Results the election regional of- 
ficers were announced. 


Wilkes Heard 


Fourteen members and guests 
Greater St. Louis Section heard 
Wilkes Dearborn Chemical Company 
talk Corrosion Problems Ion Ex- 
change Systems November Mr. Wilkes 
director research and development 
Dearborn. 


Cleveland Section 
Hears Henderson 


Combating Corrosion Through Co- 


operative Effort Cleveland 
son Ohio Bell Telephone Co., before 
Cleveland Section November 17. Mr. 
Henderson outlined the progress 
has been made cooperative effcrts 
control corrosion from the “dog eat 
dog” days the present Committee 
Electrolysis Cleveland. The 
tee includes representative from nearly 
every operator underground plant 
the city. 

Fellowship Hour had 


and Husock Harco Corp. 
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Routson 


Routson, member the Na- 
tional Association Corrosion Engi- 
neers since 1945 died during November. 
When joined NACE Mr. Routson 
already had years’ experience elec- 
trolysis mitigation work underground 
and pneumatic tubes working for 
Western Union Telegraph Co. field 
engineer. His NACE application was 
number 408. Mr. Routson graduated 
from Purdue University 
science electrical engineering. 


Additional copies are avail- 


able each NACE members and 
each non-members. 


NACE NEWS 


WESTERN REGION 1953 fall meeting speak- 
ers: Top, Hough, Vice President Southern 
Counties Gas Co.; Second, Mark Adams, 
Associate Chemist, Washington State Institute 
Technology; Third, Crog, Research Su- 
pervisor, Union Oil Co. California; Fourth, 
Morton, The International Nickel Co., 
Inc., and bottom, Howard Segool, Manager 
Specialized Products, Polyken Products Division, 
The Kendall Company. 


Articles corrosion science and tech- 
nology are welcomed for review the 
NACE Editorial Review Committee 
material for publication 
technical section. 


FOR THE 


ANSWER your 


problem! 


KOPPERS 


BITUMASTIC 


HOT COLD APPLIED COATINGS 


JOINT PROTEGTION 


PIPELINE FELT 


Mavor-Kelly always maintains 
and gives immediate attention your order. 


service dependable. Our traffic 
depertment completely 
shipments give you on-time delivery. 
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COATING, WRAPPING RECONDITIONING 


HOT DOPE 


Straight from the Kettle 


PIPE PROTECTION 
Boyd Mayes 


Got talking the other day with 
fellow let contract for coat- 
ing and wrapping few miles gath- 
ering line which didn’t get 
bid. “Thought you wouldn’t inter- 
ested peanuts like that,” told 
us. “Thought you were too big 
monkey around with anything but big- 
inch pipe that ran into lot 
mileage.” 

That one was hard swallow but 
gave chance explain our 
policy that’s going into its twenty- 
seventh year without change, where 
service customers concerned. 

“The biggest thing about our out- 
fit,” told him, “is our customers. 
And nice for our customers that 
big enough handle little jobs. 
handled many job clean- 
ing, coating and wrapping hauled 
racked pick-up when had 
straighten out kinks and overhaul 
ends before could even work with 
it. pipe conditioning people, 
whether it’s the biggest the small- 
est job ever let. certainly 
want the biggest outfit the 
world, but are mighty glad 
big enough handle little service 
jobs without bellyaching about it. 
extremely proud the fact 
coated and wrapped enough 
pipe circle the globe nearly three 


HOUSTON, TEXAS 


SOUTH EAST REGION 1953 fall meeting scenes—Top, taken during technical session. Bottom, 
some the guests during the Fellowship Hour. 


Rubber Linings Uses 
Discussed Orange 


Various uses rubber linings the 
industrial field was the technical subject 
for the December meeting the 
Sabine-Neches Section held the Border 
Cafe, Orange, Texas. Herman Klein, 
Goodrich Co., Akron, Ohio was 
the speaker. 

Mr. Klein pointed out the great prog- 
ress made rubber linings since 1924 
when they were first used the form 
which they are used today. While 
many applications rubber linings now 
are made the field still necessary 
have complex linings installed the 
shop where autoclave available for 
vulcanizing. lively question and an- 
swer period followed Mr. Klein’s talk 
which was illustrated with slides. Thirty- 
six members and guests were present. 


Sillcox Heads ASME 


Lewis The New York Air 
Brake Co., has been elected president 
the American Society Mechanical 
Engineers. Mr. has been con- 


nected with railroad transportation since 
1903. 


Permian Basin Section Plans Loan Fund 


College and annual trophy mem- 
ber the National Association Cor- 


rosion Engineers for 


Contribution Internal will 
provided Permian Basin Section 
NACE. These decisions were reached 
dinner meeting December Lin- 
coln Hotel, Odessa. 

The loan fund, perpetuating 
nature and amount deter- 
mined later, will administered the 
Permian Basin Section trustee and 
Odessa College administration officials. 
The exact nature the internal corro- 
sion award and the method presenta- 
tion will established after discussion 
with the NACE Awards Committee. 

Application Scotch Nipples Cor- 
rosion Studies, Gould, Corona 
Oil Specialties and Service Co., La- 
Canada, Cal. and discussion petro- 
leum industry problems the Middle 
East were followed paper, Economic 
Considerations for Internal Pipeline 
Corrosion Control, Sharpe, 
senior corrosion engineer, Humble Pipe: 
line Co., Houston the technical 
gram. 

The ten members and guests 
ent also heard Lamar Sudduth 
that the 1953 Corrosion Tour 
ary early February. 
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NACE NEWS 


Corporate Representatives Honored Houston 


Houston Section devoted its Decem- 
ber meeting pleasure and fellowship 
Christmas setting. The meeting was 
honor corporate representatives and 
NACE “old timers” living the Hous- 
ton area. buffet supper was served 
and wassail bowl added the festivity 
of the occasion. 

Walter Rogers, Gulf Oil Corp., presi- 
dent NACE explained brief talk 
emphasizing corporate membership, the 
purposes and benefits the National 
Association Corrosion Engineers. 
Principal function NACE, according 
Mr. Rogers, provide organ- 
where interested persons can 
from each other the best ways 
corrosion losses. 


Problems Common Met 

example how NACE provides 
meeting ground, Mr. Rogers 
out that the crude oil and prod- 
uct pipe line industries, the gas trans- 
mission industry, the water works 
industry, and other similar ones, all have 
associations and different corrosion 
groups. Their problems common, how- 
ever, are ones they cannot discuss, 
they confine themselves their separate 
organizations. But cooperation 
NACE, all companies having corrosion 
problems can work unison. 

order facilitate joint action 

pursuing common corrosion 
interest, the association has formed 
Practices Committees. Each 
committee has been developed because 
the need members industry, 
industries study and discuss co- 
operatively, the corrosion problem com- 
mon all, with the aim finding 
economic solution. 
Emphasizing that “the more you put 
into endeavor the more you take out 
NACE’s president said that when 
suffering from corrosion con- 
tributes $100 NACE for corporate 
membership, means the company 
willing bet $100 year that the bene- 
fits NACE will return more than 
this amount. 

To. point the small comparative 
cost corporate membership, com- 
pared the estimated $600 cost com- 
pany maintaining one corrosion engi- 
neer active NACE membership the 
$100 the firm pays for corporate mem- 


Many Benefits Are Cited 

conclusion, Mr. Rogers pointed 
out other important benefits NACE. 
These were: magazine which 
has increased its technical material 100 
percent since was founded; the annual 
conterence and exhibition 
nical committees papers 
are made available and 
practices committees where each mem- 
ber can find committee interest. 
most profitable work 
done these committees, according 
Mr. Additional benefits are: 
Project, Stress Corrosion Cracking 
Hydrogen Sulfide, sponsored 
Practices Committee 1-G); 
the Educational Committee which has 
many corrosion short courses 
and has urged the crea- 
tion corrosion courses for under- 
students; regional meetings 
technical practices committees 
and where many good papers are 


presented and finally, section meetings 
where the active member 
NACE activities himself attending 
meetings, bringing corrosion prob- 
lems, taking part corrosion panels 
and presenting papers. 


Gifts Presented “Old Tuners” 

Following Mr. Rogers’ talk, Mr. Kelly 
acting master ceremonies presented 
the “old” members small gifts. Then 
Mr. Kelly, raconteur his own 
right, presided over informal session 
where humorous stories, some true, most 
not, were related. 

The meeting was held the Alabama 
Catering Service with 112 members and 
guests attendance. 


the November Section meeting, 
student engineers from Texas 
the University Texas, Rice Institute 
and the University Houston met with 
members hear What Managements 
McEntee, Service Division, The Shell 
Oil Co. and listen technical talk 
Norman Hackerman, head the 
chemistry department the University 
Texas. Dr. Hackerman’s subject was 
Fundamentals Corrosion. 


Responsible publications and businesses 
may obtain permission reprint tech- 


nical material published NACE 
application the association. 


are the only 
tried and true answer control- 
ling cylinder-liner corrosion 
diesel engines. Use chromium 
inhibitors universally accepted 
locomotive builders. 

Sodium chromate stops corro- 
sion before starts. The presence 
this one chemical renders the 
metal surface passive corro- 
sive attack. Slight oxidizing ac- 
tion occurring upon initial con- 
tact produces additional safe- 
guard—a protective surface- 
deposit iron and chromium 
oxides. 

Deisel locomotives require 
only 2000 2500 ppm sodium 
minimize the combined effects 
vibration and corrosion. Other 


SODIUM CHROMATE 
CHROMIC ACID 


Mutual Chemical Company 


units such standby boilers, 
stationary and marine diesels, hot 
water heating systems, and auto- 
mobile radiators vary their 
anti-corrosive requirements from 
200 5000 ppm sodium chro- 
mate. important that suffi- 
cient chromate concentration 
maintained all times; leave 
valuable equipment unprotected 
even for short periods may result 
serious damage. 


Mutual, the world’s largest 
manufacturer chromium chem- 
icals, supplies the chromates 
necessary for cooling systems 
protection. Information about 
corrosion prevention all types 
cooling systems will sent 
upon request. 


SODIUM BICHROMATE 
POTASSIUM BICHROMATE 


America 


270 Madison Avenue, New York 16, 
Plants Baltimore and Jersey City 


Q 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Write for your 
FREE COPY today 


Pronounced 
“Cement” Spelled Backwards 


139 23rd Ave. 
North Kansas City, 
Missouri 


Washington State College Hold 5-Day 
Short Course Corrosion February 1-5 


Vancouver Section Sees 


Inco Motion Picture 


Election officers for 1954 and 
showing “Corrosion Action,” the 
International Nickel Company, Inc. film 
followed discussion period formed 
the heart the Vancouver Section 
meeting November the Canadian 
Forestry Association Hall Vancouver. 

Officers elected were: Cazalet, 
British Columbia Electric Ltd., 
Co., Ltd., vice-chairman; Level- 
ton, British Columbia Research Council, 
secretary; Frank Mitchell, Wilkinson 
Co., Ltd., treasurer; Robinson, Shell 
Oil Co., membership chairman, all 
Vancouver; and Carson, Pacific 
Naval Laboratory, Esquimalt, C., 
section trustee. 

During the discussion period, 
question concerned the feasibility 
cathodically protecting supporting racks 
used hydrochloric acid pickling 
bath. was pointed out that this type 
protection has not been tried 
acidic medium and that the material 
being pickled would protected ca- 
thodically. present the racks are 
made mild steel and the operator has 
found paint which resists corrosion 
satisfactorily, but which broken off 
physical abrasion. 

Another question concerned the possi- 
bility protecting lead cable sheaths 
pulling ribbon magnesium through 
empty conduit. was decided that 
would difficult obtain good 
anode-to-earth contact. The conduit 
partially full water but parts may 
completely dry. 

Case histories erosion-corrosion 
propellers used tug boats arose. 
was claimed that unusual conditions re- 
sulted from the fact that the boat re- 
mained essentially standstill while 
the propeller was rotating full speed. 
The occurrence critical tip velocity 
for incipient erosion was discussed. 


Merits Plastic Tapes 
Topic Pittsburgh 


Relative merits polyvinyl chloride, 
polyethylene and synthetic rubber tapes 
were discussed Norman Peifer, 
Manufacturers Light and Heat Co., 
Pittsburgh November dinner 
meeting Chicago Section. Ninety-six 
members and guests were present to 
hear Mr. Peifer’s talk titled 
sumer’s Report Vinyl Coatings,” and 
participate the informal discussion 
following his talk. 

Mr. Peifer discussed wrapping pipe 
line joints and small distribution lines 
city systems where the cost the 
wrappings may justified. focused 
attention the advantages, disadvan- 
tages, testing methods and future uses 
polyvinyl chloride tapes. 


Responsible publications and businesses 
may obtain permission reprint tech- 
nical material published NACE 
application the association. 


one, 


5-day short course corrosion will 
held the campus Washington 
State College, Pullman, February 1-5, 
The course will consist brief but 
intensive review the fundamental 
aspects corrosion followed panel 
discussions and lectures the applica- 
tion methods control corrosion 
industry. The Division Industrial 
Services the Washington State Insti- 
tute Technology and the National As- 
sociation Corrosion Engineers are 
sponsoring the course jointly. 
Adams, Washington State College, 
program chairman. 

Representative presentations 
made under each the five major 
the course are follows: 

Fundamentals Physiochemical 
Massachusetts Institute Technology. 

Practical Aspects—Corrosion Testing 
and Evaluation, LaQue, Chief, 
Corrosion Engineering Section, Inter- 
national Nickel Co. 

Corrosion Mitigation—Cathodic Fro- 
tection and Inhibitors, Rohrback, 
Consulting corrosion engineer. 

Aaron Wachter, Chief Corrosion 
search, Shell Development Co. 

Additional information the course 
may obtained from Prof. 
Parker, Director, Division Industrial 
Services, State College Washington, 
Pullman. 


Searer Addresses Joint 
Meeting Niagara Falls 


q 

Jay Searer, Durez Plastics 
Chemicals, Inc., North Tonawanda, 
Y., addressed members and 
guests joint Western New 
Section—Electrochemical Society meet- 
ing November 12. The dinner meeting 
was held Niagara Falls. 

Dr. Searer told his listeners about the 
amazingly rapid growth the plastics 
industry, emphasizing that while uni- 
versal solution corrosion problems 
was immediately visible, many solutions 
for specific problems are En- 
gineers present were urged discuss 
their corrosion problems with 
facturers, fabricators and applicators 
plastics and gain the benefit their ex- 
perience. Many questions were asked and 
answered and exhibits finished plastic 
products examined. 

LaQue International Nickel 

next meeting the section. 


NBS Sorter Improved 


improved machine for sorting 
physical objects into large number 
categories through the use eleciro- 
mechanical system for separating items 
has been developed the 
Bureau Standards. The device 
built sort punched cards, but 
ing the bureau, the principle ap- 
plicable sorting such other object: 
mail, electrical and mechanical com: 
ponents and even farm produce 
checks, invoices other papers 
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Fisher 


Peabody 
Peabody—Electrical engineer with 


Services, New York City, 
Since 1939, with the exception 
the Signal Corps, has been 
with corrosion prevention and 
cathodic protection equipment 
for underground use. co-chairman 
Pipe Line Coating Symposium. 


Orman Fisher—Corrosion engineer 
for the Merrimac Division, Monsanto 
engineering from Northeastern Univer- 
sity, Boston, Mass. has been with 
Merrimac Research 
1944 and has specialized corrosion 
since 1949. currently vice-chair- 
man Boston Section NACE and 
member ACS and ASM also. 
co-chairman the General Corrosion 
Problems Round Table the Kansas 
City Conference. 


WHO KANSAS 


NACE NEWS 


PROGRAM 


Bullock 


Robert Bullock—Since 1935 with af- 
filiates Standard Oil Co. New Jer- 
sey, now corrosion engineer with 
Interstate Oil Pipe Line Company, 
Shreveport, La. Mr. Bullock, chairman 
the technical program committee for 
the 1952 conference, organized Tulsa 
Section and has been active the as- 
sociation’s technical committees and 
otherwise. co-chairman the Pipe 
Line Group Discussion held dur- 
ing the Tenth Annual Conference 
NACE Kansas City. 


Herbert Uhlig—Dr. Uhlig has written 
many articles and been active 
corrosion work for many years 
his activities. currently charge 
the corrosion laboratory Mass- 
achusetts Institute Technology. 
has long been active NACE affairs 
and sought after lecturer cor- 
rosion science. was recipient the 
NACE Whitney Award 1951. 
co-chairman the Cost Corrosion 
Symposium Kansas City March. 


Uhlig 


Two Papers Added 


Two papers have been added the 
Cost Corrosion Symposium 
given during the NACE Tenth Annual 
Conference and Exhibition Kansas 
City March. The additions bring 
three the number scheduled for the 
symposium, 

They are: Atmospheric Cor- 
rosion Costs Testing Programs,” 
Larrabee, United States Steel 
Corp., Vandegrift, and paper 
yet untitled Aaron Wachter, Shell 
Development Corp., Emeryville, Cal. 


Roll Named Chairman 


North East Region 


Kempton Roll, Lead Industries 
Association, New York City has been 
elected chairman North East Region, 
National Association Corrosion Engi- 
Also elected serve during 1954 
were Edward Brink, American Vis- 
cose Marcus Hook, Pa., vice- 
chairman and Edwin Titsworth, Kop- 


Inc., Boston, Mass. secretary- 
treasurer, 


Best, Mutual Chemical Co., 
America, Baltimore, Md. was elected 
three-year term the NACE 
directors, effective with the last 
the 1954 NACE Conference 


Kansas City. succeeds Dono- 
yan, Consolidated Edison Co. New 
York, New York City. 


Lapel Pins Cost $10 


NACE lapel pins, which have been 
sold for each now will cost $10, the 
NACE board directors ruled its 
meeting Kansas City December 4-5, 
1953. 


HARPER 


EVERLASTING FASTENINGS 


you use fastenings brass, bronze, 


copper, Monel, aluminum any stainless 
steel, you can get what you want from Harper. 
Over 7,000 items stocked—all backed 
Harper’s advanced metallurgists and skilled 


engineers. See your Harper Distributor. 


The handy Computer Corrosion Resistance 
metals 143 different corrosive agents 


yours request. 
MAIL COUPON TODAY! 


The Harper Company 

8221 Lehigh Avenue 

Morton Grove, Illinois 

Harper Computer Corrosion Resistance 
Harper Catalog 


112 Kansas City 
Exhibit Booths 
Have Been Taken 


Eighteen companies have taken booths 
addition those listed December, 
1953, This brings 112 booths 
the number sold, leaving unassigned. 
Murrey, NACE Exhibits Committee 
chairman for the Kansas City Conference 
and Exhibition said expects the remain- 
ing booths taken before the end 
1953. far companies are scheduled 
exhibit their products and services. 

Companies that have taken booths since 
the publication the list December 
are: 

Ampco Metal, Inc. 

Byers Co. 

Carboline Company 

Cathodic Equipment Co. 

Crose Mfg. Co., Inc. 

Deady Chemical Co. 

Gray Company, Inc. 

Harco Corp. 

Hill, Hubbell Co., 

Div. General Paint Corp. 

Hills-McCanna Co. 

Kansas City Pipe Coating Co. 

Lukens Steel Company 

Michigan Pipe Company 

Midwest Pipeline Service Co. 

Owens-Corning Fiberglas Corp. 

Perrault Equipment Co. 

Pipeline Coating Engineering Co. 

Saran Lined Pipe Co. 


Atmospheric Pollutants 
Symposium Cancelled 


The Corrosion Atmospheric Pol- 
lutants Symposium scheduled held 
during the NACE Tenth Annual Con- 
ference Kansas City March has 
been proved impossible 
get papers committed for presentation 
this subject. 
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When comes resisting caustic corrosion, there 


other commercially produced metal which com- 
pares with Nickel. 
And the higher the Nickel content alloy, the 
lower the corrosion rate will be. 


That’s why, when you consider caustics you should 
consider Nickel and the Inco Nickel Alloys. 


Inco Nickel Alloys are produced mill forms and 


Lukens Clad Steel. 


course, there one metal alloy which solves 
all caustic corrosion problems. That’s why will pay 
you consult Inco’s Corrosion Engineering Section 
when you want specific solution your problem. 
They have wealth information and will glad 
advise you. 


advisable place equipment orders with your 
supplier well advance scheduled use. Distributors 
Inco Nickel Alloys can supply the latest information 
availability from warehouse and mill. The Inter- 

national Nickel Company, Inc., Wall Street, New 
York 


Inco Nickel Alloys 
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Reports Conference 
Heard Directors 


Among the matters discussed the 
NACE board directors its De- 
cember 4-5 meeting Kansas City was 
the technical program for the Tenth 
Annual Conference and Exhibition, re- 
ported Whitney, Jr., tech- 
nical program committee chairman; as- 
signment booth space exhibitors 
committed the date the meet- 
ing the annual exhibition, recom- 
mended Murrey, exhibits com- 
mittee chairman and the advisability 
issuing membership certificate ac- 
tive members appropriate tor wall 
mounting. 

Rules and by-laws recently submitted 
South East Regional Division were 
approved with the understanding they 
may reviewed the Policy and 
Committee following the adop- 
tion model rules for the conduct 
regional business. Official geographical 
boundaries the association’s regions 
proved letter ballot earlier were 
confirmed, 

The board also confirmed the deci- 
sions relevant reorganization the 
association technical committees ap- 
proved earlier letter ballot. 


Articles corrosion science and tech- 
nology are welcomed for review the 
NACE Editorial Review Committee 
material for publication 
technical section. 


NACE NEWS 


Larger Accommodations Are Provided for 
Kansas City Pipe Line Group Discussions 


Larger accommodations have been 
given the Pipe Line Group Discussions 
portion the technical program 
Kansas City. The success this feature, 
first held Chicago March, 1953, 
was great that not only being 
repeated, but more emphasis 
placed it. Frank Dorr, Jr., Trunk- 
line Gas Co., Houston and Bul- 
lock, Interstate Oil Pipe Line Co., 
Shreveport are charge arrange- 
ments for this part the program. 
scheduled held with eight 
groups persons each. Each group 
will have discussion leader. There will 
available for consultation also several 
advisors whose function will an- 
swer questions found beyond the 
experience any group. 

The sessions are designed not only 
for men new corrosion work, but 
also for more experienced engineers. 
The unrehearsed, free discussions will 
not recorded; there will formal 
papers and limit the number 
kind questions asked. 

Those charge the program pointed 
out that the success and continuation 
these discussion groups contingent 
attendance and participation in- 
terested pipeliners. The discussion ses- 
sions were added the program origi- 
nally response request the 
pipeliners, and their continuation con- 


Advance Program Due 


advance program for the 1954 
NACE Tenth Annual Conference and 
Exhibition held Kansas City 
March being prepared for mailing 
shortly after the first the year. 
copy will mailed every NACE 
member. will include nearly com- 
plete information possible the 
technical program, social events and 
exhibition available the time 
printing. 


Annual Banquet Changed 


The 1954 annual banquet, held 
Kansas City during the NACE Tenth 
Annual Conference and Exhibition will 
the evening Wednesday, March 
the Muehlebach Hotel. The num- 
ber tickets will limited 700, the 
capacity the ballroom the hotel. 
This decision was made the associa- 
tion’s board directors December 
4-5 meeting Kansas City. has been 
the custom former years hold the 
annual banquet Thursday night. 


tingent how useful they are and how 
well attended. 

The sessions are not restricted 
NACE members. 


Measurable, Economical, 
Simple Method Applying 


RUST PREVENTIVE 
OFFERING METERED APPLICATION! 


Kerpro measured solution Shell Devel- 


opment Company’s vapor phase inhibitor, packed 
convenient, pressurized dispenser...the only method 
which metered application assured. ten-second 
spray delivers one gram P.I. sufficient pro- 
tect minimum one cubic foot space for least 
one year. Because Kerpro immediately satu- 
rates the air containers, tool cribs, precision in- 
strument cabinets, etc., protection not dependent 
upon crystal rust protection 
and immediate. 
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MORE DEGREASING 
SAVES TIME, MONEY MAN HOURS 


Get all the facts Kerpro V.P.1. Rust Preventive. Learn 
how saves you real money wrapping and 
Saves your customers costs and yet gives your 
positive, measured rust protection. Your inquiry 
entails obligation. 


Send Coupon With Your Letterhead 
ROBERT KERR CHEMICALS, INC. 
Successors Protective Coatings Corp. 

9 South Fairview Avenue, Park Ridge, Illinois 


IMMEDIATELY EFFECTIVE 
Shell Development Co. Product 


ROBERT KERR CHEMICALS, INC., Dept. 
Fairview Ave., Park Ridge, Ill. 
Please send oz. test sample Kerpro 


Bill $2.25 open account. Remittance enclosed. 


Send full details and quantity discounts. 
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When comes resisting caustic corrosion, there 
other commercially produced metal which com- 
pares with Nickel. 
And the higher the Nickel content alloy, the 
lower the corrosion rate will be. 
That’s why, when you consider caustics you should 
consider Nickel and the Inco Nickel Alloys. 
Inco Nickel Alloys are produced mill forms and 
Lukens Clad Steel. 
course, there one metal alloy which solves 
all caustic corrosion problems. That’s why will pay 
you consult Inco’s Corrosion Engineering Section 
when you want specific solution your problem. 
They have wealth information and will glad 
advise you. 
advisable place equipment orders with your 
supplier well advance scheduled use. Distributors Get 
Inco Nickel Alloys can supply the latest information 
availability from warehouse and mill. The Inter- save 
national Nickel Company, Inc., Wall Street, New pro 
Sen 
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Reports Conference 
Heard Directors 


Among the matters discussed the 
NACE board directors its De- 
cember 4-5 meeting Kansas City was 
the technical program for the Tenth 
Annual Conference and Exhibition, re- 
ported Whitney, Jr., tech- 
nical program committee chairman; as- 
booth space exhibitors 
committed the date the meet- 
ing for the annual exhibition, recom- 
mended Murrey, exhibits com- 
mittee chairman and the advisability 
issuing membership certificate ac- 
tive members appropriate tor wall 
mounting. 

Rules and by-laws recently submitted 
South East Regional Division were 
approved with the understanding they 
may reviewed the Policy and 
Planning Committee following the adop- 
model rules for the conduct 
regional business. Official geographical 
boundaries the association’s regions 
approved letter ballot earlier were 

board also confirmed the deci- 
sions relevant reorganization the 
association technical committees ap- 
proved earlier letter ballot. 


Articles corrosion science 
nology are welcomed for review the 
NACE Editorial Review Committee 


material for publication 
technical section. 


and immediate. 


entails obligation. 


RUST PREVENTIVE 
OFFERING METERED APPLICATION! 


Kerpro measured solution Shell Devel- 
opment Company’s vapor phase inhibitor, packed 
convenient, pressurized dispenser...the only method 
which metered application assured. ten-second 
spray delivers one gram P.I. sufficient pro- 
tect minimum one cubic foot space for least 
one year. Because Kerpro immediately satu- 
rates the air containers, tool cribs, precision in- 
strument cabinets, etc., protection not dependent 
upon crystal rust protection 


Get all the facts Kerpro V.P.1. Rust Preventive. Learn 
how saves you real money wrapping and 
saves your customers degreasing costs and yet gives your 
products positive, measured rust protection. Your inquiry 


Successors to Protective Coatings Corp. 
9 South Fairview Avenue, Park Ridge, Illinois 


Send Coupon With Your Letterhead 
ROBERT KERR CHEMICALS, INC. 
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Larger Accommodations Are Provided for 


Kansas City Pipe Line Group Discussions 


Larger accommodations have been 
given the Pipe Line Group Discussions 
portion the technical program 
Kansas City. The success this feature, 
first held Chicago March, 1953, 
was great that not only being 
repeated, but more emphasis 
placed it. Frank Dorr, Jr., Trunk- 
line Gas Co., Houston and Bul- 
lock, Interstate Oil Pipe Line Co., 
Shreveport are charge arrange- 
ments for this part the program. 
scheduled held with eight 
groups persons each. Each group 
will have discussion leader. There will 
available for consultation also several 
advisors whose function will an- 
swer questions found beyond the 
experience any group. 

The sessions are designed not only 
for men new corrosion work, but 
also for more experienced engineers. 
The unrehearsed, free discussions will 
not recorded; there will formal 
papers and limit the number 
kind questions asked. 

Those charge the program pointed 
out that the success and continuation 
these discussion groups contingent 
attendance and participation in- 
terested pipeliners. The discussion ses- 
sions were added the program origi- 
nally response request the 
pipeliners, and their continuation con- 
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Advance Program Due 


advance program for the 1954 
NACE Tenth Annual Conference and 
Exhibition held Kansas City 
March being prepared for mailing 
shortly after the first the year. 
copy will mailed every NACE 
member. will include nearly com- 
plete information possible the 
technical program, social events and 
exhibition available the time 
printing. 


Annual Banquet Changed 


The 1954 annual banquet, held 
Kansas City during the NACE Tenth 
Annual Conference and Exhibition will 
the evening Wednesday, March 
the Muehlebach Hotel. The num- 
ber tickets will limited 700, the 
capacity the ballroom the hotel. 
This decision was made the associa- 
tion’s board directors December 
4-5 meeting Kansas City. has been 
the custom former years hold the 
annual banquet Thursday night. 


tingent how useful they are and how 
well attended. 

The sessions are not restricted 
NACE members. 
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Board Makes Decisions 


NACE Publications 


The NACE board directors 
meeting held Kansas City, December 
4-5 made the following decisions con- 
cerning publications the association: 

The 1954 Yearbook, contain 
membership and committee directory 
and other items, will produced for 
distribution June July, 1954. 
years past has been the custom 
publish the membership directory 
magazine and issue sep- 
arate committee directory. 

Publication the 1948-49 Biblio- 
graphic Survey now under- 
way. There some expectation this vol- 


Anodes. 


Let Pipeline Anode 


handle your complete corrosion 
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ume will completed time for the 
1954 conference. Work has been started 
also Central Office the 1950-51 


Bibliographic Survey with the expecta- 
tion this volume can completed 
the end 1954. These two volumes will 
bring the number abstract books 
prepared the association. Abstracts 
covering the years 1945-51 will then 
have been published. 

Henceforth orders NACE for 
publications whose aggregate value 
less than must accompanied 
remittance. This action was taken 


view the increasing cost process- 
ing and handling orders involving small 
amounts, the handling costs frequently 
exceeding several times the value the 
publication. 


protection installation 


Highest quality AN-SPEC Magnesium 


complete engineering service for 
analyzing your requirements. 


handle your complete Anode 
installation. 


your personnel are all tied with 


why not let handle all your corrosion protection 


best suited your problems call for 
high quality, yet economical job. 


problems. supply the best high quality mag- 
nesium anodes and our experienced crews can handle 
the installation. Our engineering department 
your service recommend the type installation 


AN-SPEC Anodes manufactured Magnesium 
Division Crose Manufacturing Co., Inc. 


Vol. 


1957 Conference 
Held St. Louis, Mo. 


The 1957 Annual Conference and Ex- 
hibition NACE will held Kiel 
Auditorium, St. Louis and the 1958 
conference the West Coast, city 
selected after recommendations 
are received from committee West- 
ern Region members. 

Conferences now have been arranged 
follows: 
10th—Kansas City, March 15-19, 
11th—Chicago. Palmer House. 1955. 
12th—New York. Statler Hotel. 1956. 
13th—St. Louis. Kiel Auditorium. 1957, 
Coast, site determined, 


Pressure Piping Safety 
Corrosion Advice Asked 


proposal the chairman the 
American Standards Association Sec- 
tional Committee Code for 
Piping B31 that NACE furnish technical 
advice corrosion needed his com- 
mittee has been referred the chair- 
man the NACE Technical Practices 
Committee. The NACE board di- 
rectors considered and referred the 
quest its December 4-5 meeting 


Kansas City. 


Houston University 
Coatings Course Open 


Study protective coatings, includ- 
ing industrial primers, finish coats, emul- 
sion paints, lacquers and vinyls avail- 
able interested persons course 
opening February the University 
Houston. Properties and application 
methods and the raw materials involved 
will covered. 

The course, classes for which are held 
Mondays and Wednesdays from 6:30 
9:30 the university’s main cam- 
pus, sponsored the Educational 
Committee the Houston Paint and 
Varnish Production Club. Lectures are 
given Mondays and laboratory periods 
held Wednesdays. Fee for the semester 
$50. Those wishing take the course, 
available for audit only, may register 
for Chemistry 450 the university’s 
registrar’s office January 29. 


New Alloy 
Developed Battelle 


new iron-base alloy, developed 
substitute for stainless steel 
reinforcing braid Signal Corps light- 
weight communications cable, should 
useful other applications requiring 
material that has moderate corrosion re- 
sistance, and not 
easily magnetized, according 
Memorial Institute scientists 
Intire and George Manning. Facts 
the new alloy were revealed report 
the two metallurgists made the 
nual meeting the Wire 
held Chicago last November. 
Memorial Institute Columbus, 
Ohio, 505 King Ave. 
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CONCENTRIC-SUPPORT INSULATORS 
Provide low-cost, dependable protection for 
right-of-way crossings Simple install with 
ings Support blocks center pipe casing, 
spacer blocks provide clearance through casing 
Available for all combinations pipe and 
casing diameters. 
ourse 
ersit 
CASING BUSHINGS 
held Provide water-tight seal even under the worst 
conditions out-of-round casing Unaffected 
dirt, moisture backfill during after 
installation (no dope, adhesive shield 
from casing provides economical cathodic 
protection. 


Write for Bulletin 249-A 


Easily installed with 
common hand tools. 
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Technical Committee Operation Manual Approved 


manual defining the organization 
and functions the Technical Practices 
Committee the National Association 
Corrosion Engineers has been ap- 
proved the association’s board di- 
rectors. Its provisions are scheduled 
into effect immediately. 

Principal changes immediately obvi- 
ous include: 

New nomenclature for the commit- 
tee’s subdivisions: The Technical Prac- 
tices Committee, first echelon the 
new organization will consist generally 
the chairmen the next lower 
echelon, called 


Technical Group Committees, which 


Man! 


*oil field slang for 


are made the chairmen the 
last echelon, called 


Technical Unit Committees. There 
limit the number unit com- 
mittees which formed, but 
procedure set whereby formal ap- 
plication through the chairman the 
appropriate Group the Technical 
Practices Committee itself must 
made before new Unit Committee 
may organized. 


All Must Members 
Another significant change that 
henceforth, all members all echelons 
the technical committees must 
members NACE before they can be- 


SURE CURE 
FOR *PIPEWORMS! 


corrosion and rust 


Have your pipe lined with TK-2 and forget about down time 
and replacement costs due paraffin, corrosion (or the legendary 
pipeworm). Proved more than million feet service, TK-2 
prevents paraffin accumulation and resists attack sour crude, 
gas condensate, and many corrosive fluids. 


TK-2 baked-on plastic, specially compounded from phenol 
formaldehyde resin, which Tube-Kote experts apply pipe, 
sucker rods, and tubular equipment. For wells packer, isolated 
offshore wells, wells with storm chokes, other tough spots 
where ordinary corrosion and paraffin preventives fail, specify 


TK-2 and your troubles end. 


WRITE TODAY FOR THIS DATA BOOKLET 


which tells all about TK-2. gives case 
histories, chemical data, and describes 
method applying. see page 4979 


your Composite Catalog. 


TUBE-KOTE, INC. 


P.O. Box 20037 
Houston 25, Texas 


come members. This departure from 
previous practice, which permitted non- 
committees. 

The regulations also prescribe that there 
shall least one meeting yearly for 
each Group and Unit committee and 
that semi-annual progress reports shall 
made. Terms officers also are de- 
fined and procedures for election and re- 
election stipulated. Means for termina- 
tion units because completion 
work, inactivity for other reasons are 
provided. 

Changes objectives and scope 
units must presented for approval 
group chairmen before Unit members 
vote the proposed changes. Changes 
must approved ultimately the 
Technical Practices Committee itself. 


Technical Report Procedure 

outline procedure for prepara- 
tion and presentation technical re- 
ports given which requires approval 
Unit members, Group chairman and 
then the Technical Practices Commitice 
chairman, Procedure for distribution 
copies given. 

The complete manual adopted follows: 


Technical Practices Committee 
Organization and Procedures 


Objects 

The Technical Committees provide 
means whereby interested 
may cooperate the solution corro- 
sion problems and obtaining informa- 
tion leading prevention corrosion. 
The general objectives the Technical 
Committees are the same those 
the NACE: 

promote the prevention cor- 
rosion, thereby curtailing economic 
waste and conserving natural re- 
sources. 

provide forums and media 
through which experiences with 
corrosion and its prevention may 
reported, discussed and published 
for the common good. 

encourage special study and re- 
search determine the fundamental 
causes corrosion, and develop 
new improved techniques for its 
prevention. 

correlate study and research 
corrosion problems 
nical associations reduce dupli- 
cation and increase efficiency. 

terminology, technique, equipment, 
and design corrosion control. 

contribute industrial and 
public safety promoting the pre- 
accidents. 

foster cooperation between in- 
dividual operators metallic plant 
and structures the joint solution 
common corrosion problems. 

invite wide diversity mem- 
bership, thereby insuring reciprocal 
benefits between individuals and 
corporations. 


Organization and Procedures 
The organization shall follows: 
Technical Practices Committee 


Technical Group Committees 

Technical Unit Committees 


The committees conducting technical 
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THE PERFECT ANSWER 
YOUR CORROSION PROBLEMS 


VEGO Chemical Black smooth chemical 
product having great coverage ability per 
will give continuous coating, 
forming definite bond with the surface 
coated. Because its great penetrating 
ability, VEGO will penetrate through rust 
sound metal form bond, even embracing 
the rust, stop further action water and 
air. 


VEGO provides one-coat application 
rust inhibitive new metal and “rust 
buster” metal that rusted; rust 
tight, VEGO will penetrate, embrace and 
make bond with base metal. 


VEGO Chemical Black needs stirring and 
will stay constant suspension. contains 
asphalt, creosote, fish oil, copal pig- 
ments. 


Inquire now about VEGO Chemicals and save 
yourself TIME, MONEY and MAN HOURS. 


NACE NEWS 


New Products Distributed 


INC. 


Measurable, Economical, 
Simple Method Applying 


MORE EFFICIENT 


ELIMINATES GUESSING 
e 
SAVES COSTLY WRAPPING 


MORE DEGREASING 
e 

IMMEDIATELY EFFECTIVE 


Kerpro measured solution Shell Develop- 
ment vapor phase inhibitor, packed 
convenient, pressurized dispenser the only method 
which metered application assured. Kerpro 
protection not dependent upon crystal evaporation 
protection sure and immediate. 


ALSO B-K COMPLETE LINE 
PIPELINE COATINGS AND PRIMERS 


BRANCE-KRACHY CO., INC. 


For full information, write, wire, teletype Box 1724, Houston, Texas 


(HO-561) 


4411 NAVIGATION BLVD., Box 1724 


HOUSTON 


Please send me details on your ( ) Kerpro V.P.I, 


| Name 


| Company Address 
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projects shall known 
Unit Committees. According subject 
these will grouped together for co- 
ordination and administrative purposes 
under number Technical Group 
Committees which turn will re- 
sponsible the Technical Practices 
Committee. 


Technical Practices Committee 

The Technical Practices Committee 
shall coordinate the functioning all the 
technical committees. shall establish 
procedures necessary for 
ness conduct the committees. shall 
stimulate committee activity and aid 
initiation new activities. Through its 
chairman shall make recommendations 
the board directors for changes 
powers more effectively achieve the 
aims the technical committees. 
general, shall advise and act mat- 
ters policy and planning affecting the 
technical committees. 

The Technical Practices Committee 
shall consist chairman, vice-chair- 
man, the vice-president NACE, and 
the chairmen each the Technical 
Group Committees. The vice-chairmen 
the Group committees shall alter- 
nates for their corresponding chairmen. 


The chairman the Technical Prac- 
tices Committee shall appointed 
the president NACE (generally select- 
ing the vice-chairman for the appoint- 
ment) for term two years (counting 
from last day the next national 
conference). The chairman may re- 
appointed the expiration his term, 
but only for specified period not ex- 
ceding two years. Reappointment shall 


Lapel Pins 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
background “NACE” 
and deep blue enamel back- 
ground words “CORROSION 


CONTROL.” Ruby center. 


For Association Members Only 


$10 


Address Orders 
Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


ASSOCIATION CORROSION ENGINEERS 


for special reasons and should 
unusual occurrence. The chairman shall 
exofficio member the board 
directors NACE. 

The vice-chairman the Technical 
Practices Committee shall appointed 
the president NACE when 
vacancy arises, preferably selecting 
past member the Technical Practices 
Committee. 


The chairman and vice-chairman 


the Technical Practices Committee, to- 
gether with the vice-president the 
NACE, shall constitute the Managing 
Committee which shall act for the Tech- 
nical Practices Committee subject 
approval the Technical Practices Com- 
mittee regular meeting the latter. 


Technical Practices Committee Meet- 
ings. The Technical Practices Committee 
shall meet least once each year. One 
meeting shall held during the national 
conference. Notice, including proposed 
agenda, shall sent the chairman 
Technical Practices Committee mem- 
bers advance each meeting. shall 
the responsibility the vice-chair- 
man prepare the minutes the meet- 
ings. Copies the minutes shall sent 
each member and alternate the 
Technical Practices Committee and 
the president NACE. 


Technical Practices Committee Re- 
ports. The chairman the Technical 
Practices Committee shall submit re- 
port the president prior the execu- 
tive committee summer meeting {usually 
July) summarizing the status all 
the technical committees and introduc- 
ing matters requiring executive com- 
mittee action counsel. report shall 
also submitted the president 
February each year summarizing the 
progress made during the past year and 
plans for the future. The latter report 
would serve the basis for the report 
the members NACE presented 
the chairman the 
meeting. 


Technical Group Committees 


Each Group committee shall consist 
chairmen each the Technical Unit 
Committees under the jurisdiction 
the Group committee. The vice-chairmen 
the Unit committees shall alter- 


nates for their corresponding 


Group committee may formed 
terminated the board directors 
Technical Practices Committee. 

The chairman each Group com- 
mittee shall appointed the chair- 
man the Technical Practices Com- 
mittee, generally selecting 
chairman the Group committee, The 
chairman the Group committee shall 
serve for term two years (counting 
from the last the next national 
conference). The chairman may re- 
appointed the expiration his term 
but only for special reasons and 
unusual occurrence. order avoid 
replacement the entire membership 
the Technical Practices Committee 
every two years the terms the Group 
chairmen shall start odd numbered 
years for the odd numbered Group com- 
mittees and even numbered years for 
the even numbered committees. The 
vice-chairmen the Group committees 
shall elected when vacancy arises 
letter ballot the chairmen and vice- 
chairmen the Unit committees the 
Group. The nominees shall consist 
the chairmen the Unit committees 


Vol. 


and least one non-officer member 
selected the current chairman and 
vice-chairman the Group 
Each elector shall vote for first and 
second choice, the majority votes 
cast deciding. Official election results 
shall reported the current chair- 
man the Group committee the 
chairman the Technical Practices 
Committee with copies the chairman 
his Unit committees. 


Function. Each Group committee shall 
responsible for establishing such Unit 
committees may required, advising 
and controlling their procedures. There 
shall fixed limit the number 
Unit committees that may established 
under Group, but Unit committces 
that are unable satisfactorily justify 
their existance shall terminated. 


Group Committee Meetings. 
Group committee shall meet 
once each year; one meeting shall 
held during the national conference. 
Notice, including proposed agenda, shall 
members advance each 
shall the responsibility the 
chairmen prepare minutes ‘he 
meetings. Copies the minutes shall 
member the Technical Practices 
mittee, and the president. 
does not have the necessary 
NACE Central Office shall 
and distribute the official minutes. 


Group Reports. The chairman 
Group committee shall make two 
reports each year the chairman ‘he 
Technical Practices Committee, one 
June and one January stating 
meetings held and attendance, actions 
taken and summarizing the status the 
Units within the Group. Copies shall 
sent each member the Technical 
Practices Committee. 


Technical Unit Committees 


general, Unit committee would 
formed when some definite activity 
proposed and urged group 
members interested the problem 
subject matter and substantial 
sentiment for the activity exists in- 
dustry. The steps taken forming 
new Unit committee shall follows: 

Group committee chairman with copy 
vice-chairman stating the nature the 
problem, its importance, range interest, 
benefits that could derived the 
activity, specific objectives and_ possible 
means attainment, and list the interested 
members copy this communication 
should also each them). 

The chairman and vice-chairman 
the Group committee shall take action, 
consulting their Unit committee chair- 
men desired, and pass the proposal 
with recommendations for acceptance, 
modification, rejection the chair- 
man the Technical Practices Com- 
mittee with copies members 
Technical Practices Committee. 

The Technical Practices Committee 
shall consider the proposal and take ac- 
tion, which may involve modifying 
ommendations and vote 
the proposal. Considerations the 
Technical Practices Committee should 
include possible conflicts with exis ing 
Units, appropriate Group location 
proposed Units and title for the pro 
posed Unit. 


4.The chairman the 
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(Continued from Page 16) 


Practices Committee shall inform the 
chairman the Group committee the 
Technical Practices Committee’s deci- 
sion and suggest official title for the 
Unit Committee. 

chairman the Group com- 
mittee shall inform each the propos- 
ing members the Technical Practices 
Committee’s decision, stating reasons 
proposal rejected. the proposal 
accepted, shall appoint chairman 
the new Unit committee and advise 
him further procedures and the re- 
sponsibilities his office and the 
Unit committee. The chairman and vice- 
chairman shall members NACE. 


Procedure for Initial Organization 
Unit Committee. The appointed chair- 
man shall call organization meeting 
those who have made the proposal 
and include others with strong interest 
this activity. (It suggested that 
meeting held the occasion 
regional meeting national con- 
ference.) The chairman may appoint 
secretary pro tem record the minutes 
this meeting. This meeting shall at- 
tempt decide official statement 
specific objectives the committee 
and plan means for achieving its aims. 
possible, hall allocate work assign- 
ment individuals task groups. 
consider official title for the 
committee submitted for approval 
the chairman the Group committee. 
shall make official initial mem- 
bership list. should obtain additional 
names those who are likely have 
strong interest the activities the 
committee and who should invited 
participate. 

The chairman shall appoint nomi- 
nating committee three members 
select least two, but not more than 
three, nominees for vice-chairman. This 
nominating committee should meet and 
then inform the chairman its choice 
immediately following the organization 
meeting. The chairman shall send 
letter ballot all committee members 
within four weeks following the organ- 
ization meeting. The deadline for return 
the ballots should three weeks from 
the mailing date. majority those 
voting shall elect the vice-chairman. 

The chairman Unit committee 
shall serve for two years, counting from 
the last day the next national con- 
ference, but may re-elected ma- 
jority ballot votes cast Unit com- 
mittee members continue for additional 
terms. The ballot, therefore, should list 
the current chairman and vice-chairman 
the only nominees for chairman and 
should list the current vice-chairman 
plus one member nominees for vice- 
chairman. the event resignation 
the chairman, the 
assume office chairman, and elec- 
tion for new vice-chairman held within 
six months. The current chairman shall 
the chairman the Group com- 
mittee results all elections with 
copy the chairman the Technical 
Practices Committee. 


Membership Unit Committees. All 
members NACE. Non-members 
NACE may attend open meetings 
guests. Anyone who desires become 
member Unit committee may 
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BETTER BOND 

SPI C/W PIPE 
WITH STEEL-GRIT 
CLEANING 


Specimen Specimen 


Steel grit cleaning produces better bond the 
coating materials than any the conventional 
methods cleaning pipe, including wire brushing. 
Both specimens coated pipe, using the same coat- 
ing materials, were tested according A.S.T.M. 
Methods, and conclusively proved better bond 
secured steel grit cleaning. 


Specimen grit cleaned, produces bright 
metal, roughened surface, illustrates the superior 
bond. Specimen power wire brushed produces 
smooth and polished surface that does not have 
equal bond. 


Only Standard Pipeprotection Inc., every length 
pipe cleaned with steel grit. Two Wheelabrators, 
one for 34” and one for 20” pipe, clean 
your pipe for better bond. 


WHY PAY THE SAME FOR LESS? 


3000 SOUTH BRENTWOOD BLVD. 


pipeprotection inc. 
ST. LOUIS 17, MISSOURI 
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apply writing the chairman the 
Unit stating his interest and willingness 
participate the activities the 
Unit and giving his experience the 
subject. the chairman approves, 
shall appoint the applicant member, 
with copy the chairman his Group. 
the chairman does not approve 
has serious doubts, shall call for 
letter ballot vote the Unit members, 
majority vote deciding. The chairman 
should urge those whose participation 
desired, apply for membership. 
Membership appointment without 
written application may allowed 
special cases provided concurrence 
the Group chairman obtained. 

member may removed from the 
Unit committee roster the Unit chair- 
man for lack participation un- 
willingness cooperate the work 
the committee. This shall explained 
the member writing the chair- 
man (copy Group chairman) stating 
reasons and indicating that member 
would dropped given date unless 
member desires remain and can offer 
evidence activity. who 
foresees protracted period inactivity 
should notify his chairman, stating the 
reasons and that will resume active 
participation the end this period. 


Termination Unit Committees. 
Unit committee may terminated 
majority vote the Technical Practices 
Committee acting the recommenda- 
tion the Group committee chairman. 
Termination order the Unit has 
been inactive for more than one year 
favor termination (e.g., for reasons 
project completion, inactivity, dis- 
appearance interest). The Group com- 
mittee may, its discretion, call for 
ballot vote Unit members the 
question termination. 

The Technical Practices Committee 
may, its discretion, question justifica- 
tion for continued existence Unit 
committee, directing such question 
the chairman the appropriate Group 
committee who then shall investigate 
and summarize the facts and recom- 
mendations the chairman the 
Technical Practices Committee. Actions 
Unit that are unethical and inimical 
the aims NACE shall constitute 
justification for termination. 


Change Unit Committee Objectives 
and Scope. Unit committee may 
change its objectives 2/3 vote 
letter ballots cast. This may occur when 
the Unit’s project has been completed 
when attainment initial objectives 
appears impractical. The letter ballot 
this question shall also request each 
member indicate desires par- 
ticipate the work the Unit with 
the new objectives adopted. The title 
the Unit and the appropriateness 
the Unit remaining within the same 
Group shall not change. Approval the 
chairman the Group shall obtained 
prior the vote, informing him the 
change objectives, the reasons, and 
projected means attainment. The 
chairman the Technical Practices 
Committee shall informed changes 
objectives that are adopted. 

Change scope and title Unit 
committee shall require approval the 
Technical Practices Committee 


initiation new Unit committee. 
the change approved and adopted, the 
initial membership list shall include 
those existing members who have af- 
firmed their desire participate the 
work the revised committee. 


Duplication Unit Committee Activi- 
ties. Duplication substantial overlap 
activities different Unit committees 
shall avoided insofar possible. 
problem duplication arises, shall 
resolved the chairman the 
Technical Practices Committee. 


Task Groups Unit Committees. 
often expeditious for Unit com- 
mittee accomplish its work through 
appointed task groups consisting one 
more Action along such 
lines solely within the discretion 
the Unit committee. generally most 
advantageous the work assignment 
task group very specific and the 
assignment can scheduled for com- 
pletion set date. task group 
usually dissolved after completes its 
assignment. 


Reports Unit Committees. Status 
reports shall made twice each year 
the chairman the Group commit- 
tee, one May and one December. 
These reports shall 
the status the Unit’s current activi- 
ties, including statement the meetings 
held and attendance, membership 
changes, reports issued, business trans- 
acted, task assignments, progress status 
its various activities, plans and action 
taken further work, and other ap- 
propriate matters. Copies shall sent 
all members the Unit, the Group 
committee and all members the 
other Units the Group. NACE 
Central Office shall reproduce and dis- 
tribute copies status reports. 


Technical reports general would 
consist compilations technical 
information and opinions without of- 
ficial conclusions recommendations 
(although proposals may made for 
the latter), organized and digested 
technical information with official con- 
clusions and recommendations, pos- 
sible, final complete report 
specific activity. some instances 
would desirable prior official is- 
suance for report circulated 
all members the Unit for corrections, 
additions and comment. Every Tech- 
nical Report intended for general re- 
lease NACE Report, shall sub- 
mitted each member the Unit who 
shall vote “approving,” “disapprov- 
ing” The report shall 
members voting disapprove. valid, 
vote disapproval must accom- 
panied reasons. Attempt shall 
made the authors the report 
eliminate objections. Unreconciled ob- 
jections shall transmitted with the 
report the Group chairman who shall 
transmit them Technical Practices 
Committee chairman return the re- 
port the Unit for further work. Ap- 
proval the Group chairman and 
Technical Practices 
man shall required establish 
official NACE Technical Committee 
Report. Suggestions for special distribu- 
tion, any, should made the Unit 
chairman when the copies are submitted 
for approval. The chairman the Tech- 
nical Practices Committee shall notify 
the Central Office and chairman the 
Publication Committee approval and 


recommendations for publication and 
distribution. The NACE Central Office 
shall reproduce and distribute the 
ficial copies. Each member the Unit 
shall receive copy the issued re- 
port, well the members the 
Group Committee and each member 
the Technical Practices Committee, 
NACE shall have prior rights publi- 
cation committee technical report; 
exceptions shall require approval the 
chairman the Technical Practices 
report shall made available gratis 
all corporate members NACE. Tech- 
nical reports shall made available 
Active and Junior members NACE 
lower price than non-members, 


Meetings Unit Committees. Unit 
Committees shall meet least once 
each year (once during the annual con- 
ference). Notice including proposed 
agenda shall sent the Unit chair- 
man his members advance 
each meeting (copy 
man). shall the responsibility 
the Unit vice-chairman prepare the 
minutes the meetings. Minutes 
distributed members the Unit 
and Group committees within six wecks 
following the meeting. the discre- 
tion the Unit chairman minutes may 
sent guests attending the meet- 
ing. the Unit does not have the 
necessary NACE Central 
fice shall reproduce and distribute the 
official minutes. 


Correspondence 


The normal flow correspondence 
the business the Technical Com- 
mittees shall follows: 
Technical Prac- 
tices Committee, except may indi- 
cated elsewhere the procedure guide. 
Copies all correspondence, minutes, 
and reports shall sent Central 
Office. 


Records 


The chairman each Unit commit- 
tee, Group committee, and the Technical 
Practices Committee shall keep of- 
ficial file for his committee which 
include minutes all meetings, copy 
all official technical reports and 
all status reports. This file 
gether with file letters relating 
current business and 
terial for technical reports. 


Relations With Other Organizations 


Agreements with groups organiza- 
tions outside the NACE shall 
ject approval the Executive Com- 
mittee NACE. Appointment 
member official NACE representa- 
tive outside group organiza- 
tion shall made the President 
advised the Technical Practices Com- 
mittee chairman. The powers such 
appointee shall defined the 
Executive Committee. 


Expenditures 

The technical committees (Units, 
Groups and Technical Practices Com- 
mittee shall not incur expenditures 
association funds without prior approval 
the Executive Committee NACE. 
NACE funds generally are not avail- 
able for these activities. 
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Wherever metal meets crude, brine water... 
Visco Anti-Corrosion Chemicals are the positive 
way trouble-free operation. Whether your cor- 
rosion problems are surface sub-surface 
production equipment, pipe lines, refineries, gaso- 
line recycling are proper Visco 
Chemicals for the backed Visco Field 
Service Men who can give you experienced consul- 
tation your particular corrosion problems. 


The Blue Drum with the Yellow Head 
Sure Sign Positive Corrosion Protection 


CALL YOUR VISCO FIELD SERVICE MAN FOR INFORMATION AND ACTION 


NACE NEWS 


CORROSION 


CALIFORNIA Telephone NEW MEXICO Telephone TEXAS (continued) 
Bakersfield 3-4209 Hobbs 3-5922 Lubbock 
Long Beach 396503 
Oxnard 6-4442 OHIO 
COLORADO Toledo Klondike Wichita Falls 
Sterling 979-R 
ILLINOIS OKLAHOMA WYOMING 
Olney 2-6441 2-8271 Duncan 1589 Casper 
KANSAS Oklahoma City Trinity 8-3192 
McPherson 1815 792 Sapulpa 2872-M2 Cal 
Russell 530 850 Seminole 532 
LOUISIANA VENEZUELA, 
Lake Charles 3151 TEXAS Caracas 
Ruston 2364 Alice 4-5562 
MISSISSIPPI Corpus Christi 5-0222 LABORATORIES 
Hattiesburg 5353 Campo 407 Sugarland, Texas 
Picayune Houston 5157 Long Beach, Calif. 
VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham Kirby 
Texas Telephone MAdison 0433 


CONSISTENTLY EFFICIENT FIELD CHEMICALS 


Telephone 
5-8938 
6-9802 
4-7962 
3-7884 


4-5597 


3-3070 


230 
2-1677 


ROS, 


Numerous Papers Given 
Thermodynamics 
Meeting Stockholm 


Numerous papers under four headings 
were presented the Fifth Annual 
Meeting the International Committee 
Electrochemical Thermodynamics and 
Kinetics Stockholm, Sweden, July 
25-26, 1953. Attendance was about 100 
including representatives from about 
the countries represented the 
organization. Pierre Van Rysselberghe, 
University Oregon, Eugene, who at- 
tended the meeting, reported the open- 
ing session covered review the com- 
mittee during the year. list na- 
tional secretaries for the committee was 
established. 

Plans were announced for early pub- 
lication the proceedings the first, 
fourth and fifth meetings the com- 
mittee. Proceedings the second and 
third meetings have been published and 
are available from Secretary-General 
Marcel Pourbaix, University Brus- 
sels, Belgium. Information about the 
meeting can obtained from Prof. Van 
Rysselberghe and from Uhlig, 
Massachusetts Institute Technology, 
Cambridge. 

The technical program consisted of: 
Electrochemical Fundamentals, Nomen- 
clature and Definitions, with report 
the commission Nomenclature and 
Definitions Prof. Van Rysselberghe. 
There were eight papers under this 
heading. 

Experimental Methods 
chemistry, with report Piontelli, 
Institute Technology, Milan and six 
papers. 

Electrochemical Behavior Metals 
and Non-Metals, including presentation 
the potential-pH diagram zir- 
conium Prof. Van Rysselberghe and 
Maraghini, University Rome and 
series nine papers applications 
potential-pH diagrams and polar- 
ization curves. 

Applications Corrosion, covering 
the following titles: Polarization Resist- 
ance and Corrosion Iron, Bon- 
hoeffer and collaborators, University 
Gottingen, Germany. Dissolution Iron 
and Steel Acids, Hoar, Uni- 
versity Cambridge, England. Hy- 
drogen Embrittlement Carbon Steels 
Pickling and Electrodeposition, 
Tragardh, Institute Technology, 
Stockholm. Protection and Corrosion 
Iron Cathodes and the Oxidizing Phos- 
phatization Ordinary Steels, Pour- 
baix and collaborators. Electromicro- 
scopic and Electron Diffraction Investi- 
gations Various Prepared Zinc Sur- 
faces, Huber and Laske, Uni- 
versity Berne, Switzerland. Model 
Studies the Electrochemical Behavior 
Two-Phase Electrodes, Bianchi, 
Institute Technology, Milan. 

section devoted various applica- 
tions, including several papers polar- 
ography was presented also. 


Holbrook Honored 


George Holbrook, assistant director 
Pont Nemours and Co., Wilming- 
ton, Del. has been awarded the 1953 
Professional Progress Award the 
American Institute Chemical Engi- 
neers, 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Translation Service 
Available Now From 
Libraries’ Association 


Photoprint microfilm copies 
translations may obtained from the 
Special Libraries Association, Chicago, 
under new service provided 
the association cooperation with the 
John Crerar Library. Currently, the 
rates are $1.40 for ten pages, fraction 
thereof photoprint; fifty pages, 
fraction thereof microfilm, plus 
service charge $1.00 for each transla- 
tion, payable advance. 

The association has deposited 1300 
translations the Crerar Library 
form the nucleus the pool. the 
near future, list these translations 
will available for distribution and 
arrangements are under way for the 
listing future contributions 
nological journals the fields covered 
the translations. The association 
soliciting contributions translations 
from government agencies, technical so- 
cieties, universities, industries 
viduals. Contributions may made 
the deposit good copies complete 
translations, Address the association 
is: Translations Pool, John 
Crerar Library, East Randolph St., 
Chicago 


Agreement Negotiated 
Getting Test Coupons 


agreement whereby test coupons 
for line tests may secured mem- 
bers Technical Practices Subcommit- 
tee 18-B Internal Corrosion 
Products Pipe Lines now being ne- 
gotiated. This information was given 
minutes meeting the sub-commit- 
tee held April 19, 1953 Kansas City, 
distributed Ivy Parker, committee 
chairman. 

Specifications for the coupons were 
discussed, including surface preparation, 
type and condition metal, packaging, 
data recording and other details. 


Technical 
(Continued from Page 18) 


expected that the work Technical 
Committee can accomplished 
through voluntary contribution time 
and materials participating members 
and the organizations whose interests 
they represent. This may include, for 
example, clerical work, labor and 
materials for field tests. Occasionally, 
the foregoing impractical insuf- 
ficient and may become necessary 
obtain from outside sources for 
costs achieving certain objectives 
the committee. Such occasion may 
university institute required. 
that event, the following procedure shall 
followed: The chairman the Unit 
committee shall submit plan the 
chairman the Technical Practices 
Committee (copy Group chairman) 
stating the amount raised, the pur- 
pose, the time period that the project will 
cover, contract arrangements required, 
how the money expended and 


Vol. 


general who solicited. The 
chairman the Technical Practices 
Committee shall submit the plan with 
recommendations the Executive 
Committee. the plan approved 
the Executive Committee, the Unit com- 
mittee shall prepare letter 
tion and list names and addresses 
whom should sent, for review 
the chairman the Technical Prac- 
tices Committee (copy Group chair- 
man) who shall then forward the 
president. The official letters solicita- 
tion shall signed and sent out 
the president. Questions from addressees 
shall handled the president re- 
ferred him the Unit 
Follow-up letters those that not 
respond shall prepared Unit chair- 
man for sending the president. The 
chairman the Unit shall direct dis- 
bursal funds Central Office 
(copies president, Technical Practices 
Committee chairman, and Group chair- 
man). 


When the time period stipulated has 
expired the project has terminated, 
the chairman the Unit commitiee 
shall prepare approximate accounting 
sums disbursed and accomplish- 
ments for distribution contributors 
the president after approval the 
Executive Secretary and the chairman 
the Technical Practices Committee. 
surplus funds remain that time, the 
accounting letter shall also contain pro- 
posals for its handling. Surplus could 
expended further research the 
project, the choice offered each con- 
tributor receive proportionate re- 
tribute this sum general research 
account the NACE. 


Questionnaires 


Questionnaires for circulation mem- 
bers outside single Technical Commit- 


tee Unit non-members NACE 


shall require approval the Technical 
Practices Committee chairman prior 
distribution. Assistance Central Of- 
fice may sought reproducing and 
distributing approved questionnaires. 


Reorganization Plan 


This plan follows the procedure out- 
lined the procedure manual dated 
September 1953. 

Under this plan TP-1 will remain in- 
tact except that the work the Pacific 
Coast group will identified under the 
respective unit committees the “West 
Coast Region Committee.” That work 
which the Pacific Coast now doing but 
which not represented unit com- 
mittee will given newly formed 
unit committee. 

All purely local technical activity will 
handled this manner the future, 
through the formation regional 
committee under the appropriate unit 
committee. 

new group committee, TP-2, Oil 
and Gas Pipe Lines, will formed. 
this committee will allocated the pres- 
ent committees 17, 18-A 
and 18-B. 

The new TP-3 will known “Gen- 
eral” under which will placed 
committees 11, 13, 14, and 

TP-4 will known “Utilities,” and 
will consist TP-8, 12, 16, and 19. 

TP-5 will “Corrosion Problems 
the Process Industries” and will consist 
TP-5, and portions TP-8. 

TP-6 will “Protective Coatings” 
and will consist the present TP-6. 
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Some Gains Are Made 
Corrosion During 1953 


Some statistical gains were made 
Corrosion during 1953 comparison with 
similar achievements 1952. Principal 
gains were pages the technical 
section and titles the index. 

comparison the two years 
given below: 


1952 1953 
Reprinted articles ....... 
Technical Section pages.. 439 467 
Paves Abstract Section. 190 141 


* Tiles of 11 Topic of Month articles deducted. 


BOOK REVIEWS 


Modern Electroplating. 563 pages plus 
Gray, Editor. Sponsored The 
Society, Inc. Pub- 

ished John Wiley Sons, Inc., 
440 Fourth Ave., New York 16, 
Price not indicated. 

exposition modern electroplating 

theory and practice authorities. 

range from general principles 

through methods control and include 

separate sections each the com- 
monly electroplated metals. appendix 
pages gives tables useful data 
for electroplaters. 

The sole indexed item corrosion 
covers corrosion test for gold. 

Each section includes numerous refer- 
ences related technical 


Portfolio Materials File Facts for 
Engineers, Designers, Metallurgists 
and Production Men. New Revised 
Fourth Edition, 112 pages, 
cover. Reinhold Publishing 
Corp., 330 42nd St., New York 36, 

Useful facts about irons and steels, 
special section stainless steels, and 
other sections nonferrous metals, 
nonmetallic materials, plastics, section 
heating and heat treating methods, 
and one miscellaneous materials and 
engineering data are given. 

Among the many tables listing prop- 
erties, uses, specifications, 
cations of materials are separate pages 
devoted to: Resistance Several Stain- 
less Steels Various Corrosive Media; 
Corrosion Resistance Titanium Metal 
Number Chemical Reagents; 
Comparison Corrosion Properties 
Zirconium, Titanium, Tantalum, Stellite 
No. and Type 316 Stainless Steel; 
Relative Corrodibility Metals and 
loys (excepting stress corrosion); and 
for Use with Highly Corrosive 

edia 


Symposium Diesel Locomotive En- 
gine Maintenance. 146 pages, 
inches, paper cover. American Loco- 
motive Company, Public Relations 

ree, 

Contains the following papers presented 

Schenectady May 11-12, 

Progress Report Spectroscopy, 
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you pump these 
corrosives... 


: 


: 


Get months Trouble-Free service with 


CHEMPRO TEFLON PACKINGS 


your pumps and valves handle highly corrosive industrial 
CHEMPRO TEFLON PACKINGS will drastically cut 
packing replacement and maintenance costs. CHEMPRO Pack- 
ings last for many months under corrosive conditions which make 
ordinary packings useless days even hours. They stop leakage 
providing tight seal only slight gland pressure, and their 
very low coefficient friction often makes lubrication unnecessary. 


TEFLON* PLASTIC STUFFING 
BOX PACKING 


Ideal for either centrifugal reciprocating 
pumps operating speeds 3600 R.P.M. han- 
dling corrosives temperatures from -118° 
525° Style No. 101 composed 94% shredded 
Teflon and chemically inert graphite friction 
reducer. Style No. 201 same No. 101 except that 
mica used friction reducer. Both styles made 
fit every size stuffing box standard process 
equipment. 


TEFLON V-TYPE PACKINGS 


For reciprocating pumps and hand, air and 
motor operated valves handling corrosive mate- 
rials. Lips very sensitive pressure rings expand 
proportionately increased operating pressure 
thereby preventing leakage. Suitable for tempera- 
tures from -150° 550° Unsuitable for cen- 
trifugal rotary pumps. Supplied bulk 
complete sets fit specific stuffing boxes. 


Chemical Power Products engineers are packing and gasket special- 
ists with complete fabricating facilities meet your specific require- 
ments. Write for our complete Packing and Gasket Catalog. 


*du Pont Trademark 


The Original Fabricators Teflon Packings and Gaskets 


an 
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Write for Rates, 1061 
Houston Texas 


Cathodic Protection 


ALL-CO 
CATHODIC PROTECTION 


Design Installation Surveys 
Equipment Supplies 


ALLEN CATHODIC 


PROTECTION CO. 
P. O. Box 386 Phone EDison 2081 
HARVEY, LOUISIANA 


Cathodic Protection 


Engineering - Installation - Surveys 
Material — Supplies 


Everything in the Cathodic Protection Field from 
an Insulating Washer to a Turnkey Contract 
Installation 


4601 Stanford HOUSTON Phone 5171 


NEW ORLEANS 
1639 Robert St. 
Phone CH-8310 


TULSA 
310 Thompson Bldg. 
Phone 2-9857 


CORROSION SERVICE LIMITED 
Offers CANADA 


A Complete Service in Corrosion Engineering, 
Design and Installation Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys. 
Selection and Application of Protective Coatings. 
Rectifiers Anodes Materials 


King St. East, Toronto, Canada 


CATHODIC PROTECTION 


Surveys Engineering 
Installation Maintenance 
Electro Rust-Proofing Corp. 
(N. J.) 

BELLEVILLE NEW JERSEY 
Atlanta — Chicago — Dallas — Monrovia 


CATHODIC PROTECTION 


Systems supplies . . service 
for applications; water tanks 
and pipe lines. 


Cathodic Protective Systems 
Designed and Installed 
Coating and Laying Specifications; 
Corrosion Surveys; Consultation 

All Types of External Pipe Line Corrosion. 

Huddleston Engineering Co. 


Bartlesville 


CORROSION DIRECTORY 


Cathodic Protection 


Again 1952, lead all 
Magnesium Anodes installed 


shield against corrosion 


PROVEN EXPERIENCE 
Installation, Field Survey, Design 
RECTIFIER SYSTEMS GALVANIC ANODES 

YOU CAN RELY ON RIO 


CATHODIC PROTECTION 


Distributors and Contractors 
@ T. D, Williamson Casing Insulation 
Good-All Rectifiers Dow Magnesium 
Anodes National Graphite Anodes In- 
struments and Insulation @ Contract Anode 
Installations. 


UART STEEL PROTECTION CORP 


New Jerse 


Coatings and Linings 


CORROSION ENGINEERING 
and application chemical resistant 
linings and coatings 


Exhaust Systems Tank Trailers 


Storage, Plating and Pipe—Degreasers 
Pickling Tanks Filter Presses 


17760 Clarann Avenue 
MELVINDALE (Detroit) MICH. 


CORROSION-PROOF 


TANKS, FUME DUCTS 
ano PROCESS EQUIPMENT 

COMPLETE LINE 


MATERIALS + CONSTRUCTION + SUPERVISION 


The CEILCOTE Co. 4832 RIDGE RD. 


CLEVELAND OHIO 


HARTMAN HANKS WALSH 


PAINTING COMPANY 
5078 Easton Ave. St. Louis 13, Mo. 
Cable APCO—Phone FOrest 6222 
SPECIAL COATINGS APPLICATORS 
Sandblasting Painting 


@ Perma-Skin Anti-Corrosion Vinyl Coatings 
@ Spring-Kote Corrosion Resistant Mastics 
@ Dum-Dum Masonoc —- A Complete Spray 
Painting Service 


Advertising this Directory costs about $1.25 thousand 


Over 5400 Paid 
Readers Monthly 


Engineering Service 


MARSHALL PARKER 


Consulting Corrosion Engineer 
Surveys — Designs — Specifications 
Personnel Training Courses 
Cathodic Protection Installations 
Cormit Engineering Company 
Building 
No. 1 Main Street, Houston 2, Texas 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 


THE HINCHMAN 
CORPORATION 
Engineers 
Francis Palms Detroit Mich. 


FRANCIS RINGER 


Consulting Corrosion Engineer 


Corrosion Tests and Surveys, Cathodic Pro- 
tection Design, Supervision Installation, 
Personnel Training, 


Hampden Ave. Telephone 8-2863 
NARBERTH (Suburb. Phila.) PENNA. 


SMITH 
ENGINEERING CO. 


CONSULTING ENGINEERS 
CORROSION PROBLEMS 


Coulter Bldg. 
Ardmore, Pa. 


Midway 
2-9999 


Instruments 


INSTRUMENTS 


For the Corrosion Engineer 
Copper Sulfate Electrodes 
Resistivity Rod Pipe Prod 
@ AC Bridges 
Current Potentiometer with 
Current Ranges 


COLLINS 


ANGLETON, TEXAS 


Pipe Coating and Wrapping 


TELL YOUR STORY 
NACE members 
this space 
Low Cost 


Write for Rates 


circulation states and foreign countries 
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under 
cates, 
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Janua 
(Complete job or installation only) 
Che 
CATHODIC 
CORROSION RECTIFYING CO. 
= 
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BOOK REVIEWS 


(Continued from Page 21) 


which consisted reports the ex- 
perience nine railroads reported 
their representatives. Consensus that 
spectroscopic analysis lubricating oil 
permits operators warned ad- 
vance coming mechanical trouble. 
Some unexplained erratic reports are 
cited. Other papers are Comparative 
Laboratory Results, Report Com- 
parative Spectrographic Laboratory, The 
Control Railroad Lubricating Oils, 
Mixing Lubricating Oils, Reclaiming 
Used Diesel Engine Crankcase Oils, 
Lubricating Oil Control Testing Meth- 
ods (Six Parts), Lubricating Oil Filter- 
ing and Filtering Media, The Electron 
Microscope, Air Filtration, Maintenance 
Filters (Four Parts), Ail Filter 
Coating Oils, Birmingham Southern Ex- 
With Filters and Oils, Diesel 
Envine Cooling Water Treatment With 
System Cooling Treatment. 


last two papers deal with the his- 


tory cavitation erosion and with the 
use chromates. Tests are reported 
underway using borates, 
cates, mercapto-thiozoles, sodium 
sodium phosphate and others. 


(Continued Page 24) 


NACE NEWS 


POSITIONS WANTED 
and 
AVAILABLE 


@ Active and Junior NACE members may run 
witheut charge two consecutive advertise- 
ments annually under this heading, not 
over words set point text type. 
Firms seeking employees, regardless of 
NACE membership, may run an advertise- 
ment of the same specifications in- 
definitely. 

Advertisements to other specifications will 
be charged for at standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
gineers, Francis Palms Bldg., Detroit 
Mich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
Corp., 220 East 42nd St., New York 


ETALLURGIST 


RESEARCH 


SUPERVISION 


ADMINISTRATION 


REQUIREMENTS Metallurgy Physical Chemistry Chemi- 
cal Engineering doctorate level with ex- 
perience preferred. 

Management positions leading ferrous industry. Duties entail plan- 

ning, coordinating, and developing profitable research programs in: 


REDUCTION REFINING 
SURFACE TREATMENTS 


PHYSICAL METALLURGY 
RAW MATERIALS 


Excellent opportunities conjunction with expansion research staff 
and facilities. Salary open. Located Midwest. State detail per- 
sonal history, education, experience, and occupational interests. All 


replies confidential. 


Write CORROSION, Box 54-2 


Write for Rates, 1061 
Houston 2, Texas 


Pipe Coating and Wrapping 


YOUR ADVERTISING 
this space 
goes over 5400 

readers monthly 


CORROSION DIRECTORY 


Testing 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 


Corrosion, weathering and sunlight tests. 
Four locations in Southern Florida for inland, 
salt atmospheric, tidewater and total immer- 


sion exposure tests. 


7th St. MIAMI, FLORIDA 


Positions Available 


Salesmen—W ould you like add pro- 
tective coating your line? advise 
territory covered and items now handled. 
40% commission. Corrosion, Box 53-19. 


Industrial Sales Engineer—Progressive 
organization established corrosion con- 
trol field has Midwest opening for sales- 
man with practical engineering knowl- 
edge, capable interpreting power and 
processing plant maintenance needs 
terms equipment-engineered protec- 
tive coatings. Salary, expenses and in- 
centives. Corrosion, Box 53-20. 


Articles meetings pertaining cor- 
rosion control held anywhere the world 
are welcomed for publication 
NACE official monthly magazine. 


Sales Engineer 


FOR 


INDUSTRIAL 
CLEANING 


Excellent opening with outstand- 
ing national corporation for Sales 
Engineer who familiar with 
industrial cleaning problems and 
processes. Chemical mechani- 
cal engineering degree desirable 
but not essential. The man se- 
lected will report directly 
management and have high 
degree autonomy finding 
applications for and developing 
and selling the use ultrasonics 
for cleaning. All replies will 
held strict confidence. Please 
submit resume qualifications 
and recent snapshot. Corro- 
sion, Box 


Over 5400 Paid 
Readers Monthly 


Water and Steam 


WATER SERVICE LABORATORIES, INC. 
Specializing Since 


Water treatment for corrosion 
control buildings, boilers and 
air conditioning systems. 


Main Office—423 West 126 Street, NYC 
Offices also Phila. and Wash., 


(a 
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NBS Tests Provide Data Fatigue 
Properties Helical Music Wire Springs 


INVESTIGATION the fatigue 
properties music wire and 
springs, which now under way the 
National Bureau Standards, has re- 
sulted the development reversed 
bending analysis method for predicting 
the approximate fatigue strength heli- 
cal springs wound from music wire. The 
study, which being conducted 
Bennett, Burnett and Stan- 
gaitis the NBS mechanical metallurgy 
laboratory, has also yielded information 
about the mechanism failure wire 

Many ordnance devices such ma- 
chine guns and small arms are dependent 
helical springs for their operation. 
These springs operate over very large 
stress range and must maintain their 
original strength through thousands 
cycles. Music wire most frequently 
used for springs ordnance devices be- 
cause the strongest engineering ma- 
terial available. Small-diameter wire 
this type produced commercially with 
tensile strength high 450,000 
pounds per square The reversed- 
bending study, made four types 
wire, the first phase the bureau’s 
investigation helical springs. The work 
sponsored the Army Ordnance 
Corps. 

the NBS investigation reversed 
bending fatigue studies were made using 
two types testing machines. One 
these was designed and constructed 
the bureau; the other was the Hunter 
wire fatigue tester. The NBS machine 
utilizes rotating strut but differs some- 
what from other machines this type. 
Both machines operate the principle 
that rotating curved wire must re- 
verse its points maximum compres- 
sion and tension once each revoluticn. 
Approximately specimens four 
types wire were studied under re- 
versed bending the Hunter machine, 
and 100 specimens each type the 
NBS machine. When results from the 
two machines were correlated, con- 
sistent difference data was found. 


Fatigue Studies Made 


Fatigue studies short compression 
springs were made another type 
machine designed the bureau. this 
device electric motor and adjustable 
eccentric are attached one end 
steel plate which pivoted its mid- 
point, Eight springs, four each end, 
are mounted between the pivoted plate 
and second fixed plate approximately 
two inches below. The four springs 
each end are positioned the corners 
theoretical square. This permits the 
eight springs stressed simultane- 
ously two levels. Stress levels are 
computed measuring the change 
pitch each spring when the no- 
load minimum-, and maximum-load posi- 
tions. 

order provide comparison be- 
tween the results the reversed bend- 
ing studies and the compression tests, 
the data obtained were used prepare 
tables that give, for various life times, 
the ratio between the stress range the 


1. Endurance of Helical Springs Related to 
Properties of the Wire. H. C. Burnett, C. L. 
Staugaitis. Metal Progress, 64 (1953) Sept. 


Figure 1—Fatigue testing machine developed 

NBS for use reversed-bending studies 

music wire. The Bureau employs reversed bend- 

ing analysis helical springs wound from the 

same type wire. The specimen mounted 

the motor chuck and 
bearing. 


Figure 2—Fatigue studies short compression 
springs were made machine also devel- 
oped NBS. this device the motor and 
adjustable eccentric from Krouse plate bend- 
ing machine were utilized, allowing eight 
springs stressed simultaneously two 
Stress levels are computed measur- 
ing the change pitch the spring when 
the no-load, minimum-load, and maximum- 
load positions. Electrical contacts stop the 
motor any specimen fractures. 


springs and the stress amplitude the 
wire. These turned out similar for 
all the four types wire tested. 
NBS data indicate that reversed bend- 
ing fatigue analysis music wire will 
give the approximate fatigue strength 
high stress levels helical springs 
wound from that wire. However, the 
correlation was not sufficiently good 
differentiate between samples similar 
wire. 

the course the investigation 
study was made the mode fracture 
the springs. helical spring loaded 
tension compression the wire 
actually twisted. Consequently, there are 
shear stresses the wire which are 
parallel and perpendicular its length 
and the tensile stress angle 
degrees these. Observation the 
fractures showed that almost all cases 
fatigue crack had started longi- 
tudinal shear plane and progressed for 
some distance along the wire before 
crack normal the tensile stress started. 
Fracture the wire occurred when the 
tensile crack had progressed only short 
distance. These observations were veri- 
fied microscopic examination 
cross section the wire taken from 
fracture. The discovery that fatigue 
cracks start shear plane 


Figure 3—A cross section spring that 
failed the NBS study shows fatigue crack 
which developed along longitudinal planes 
the wire. The section some distance from 
the fracture. The study showed that initial 
fatigue failure the compression springs oc- 
curs longitudinal planes maximum shear 
stress the (1) The crack progresses 
for some distance along the wire before 
crack normal the tensile stress started. 
50.) (2) Typical fracture helical com- 
pression spring wound from music spring wire. 


explains one type failure experienced 
machine gun springs, where the 
strength the springs decreases greatly 
without actual failure. 


BOOK REVIEWS 


(Continued from Page 23) 


The last paper mentions satisfactory ex- 
perience with chromate 
prevent erosion and corrosion liners. 
Tests one nonchromate inhibitor 
showed effective limiting corrosion 
one type engine but not an- 
other. improved nonchromate 
ing tested now. Nonchromates are not 
stop corrosion. Prin- 
cipal objection chromate treatment 
the dermatitis causes. 


Procedures Experimental Metallurgy. 
Seyboldt and Burke. John Wiley 
Sons, Inc., New York; Chapman 
Hall, Ltd., London. Per Copy..... 

Interest the part physicists and 
physical chemists doing experimental 
work revealing fundamental information 
about metals creates the need for ex- 
panding the available information re- 
liable procedures. The authors present 
details technique, equipment, control 
and lists materials for various kinds 
tests metals. 

Chapters include: Methods Obtain- 
ing High Temperatures, Measurement 
High Temperatures, Control Tem- 
perature, Refractories, Controlled At- 
mospheres, Vacuum Systems, Melting 
and Casting, Heat-Treating 
Fabrication Metals, Powder Meial- 
lurgy, Preparation Pure Metals and 
Preparation Metal Single Crystals. 

The book illustrated and indexed. 
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Prin- 
ent JOB AFTER JOB, Johns-Manville Trantex Tape con- 


lasting protection 
against pipeline corrosion! 


*V-10 **V-20 
trolling corrosion and extending the service life underground 

gas and oil pipelines. Approx. 1,000 1,000 
Wiley Trantex durable plastic tape that sticks contact— greater than 100,000 100,000 
bonds tightly the pipeline. heat heavy duty equipment megohms 
specially developed hand-operated machines. Many users have oz. per inch width 
found that field-applied Trantex Tape speeds coating applica- 
tions lowers construction costs both large diameter 250% 
resent transmission lines and gas distribution systems. “Trantex” black polyvinyl tape. available 


two thicknesses— 
*V-10 is a 10 mil tape for average conditions, and 
**V-20 is a 20 mil thickness for use where a more 


kinds 


Trantex Tape development Johns-Manville—a pio- 
neer the manufacture Asbestos Pipeline Felts. For further 


information about Trantex Tape, write for copy PP-26A, 
Box 60, New York 16, 

als. 

lexed. 


PROTECTS PIPELINES AGAINST CORROSION 


ASSOCIATION CORROSION ENGINEERS 


ASTM Publications 
Are Ready for Issue 


The American Society for Testing 
Materials, 1916 Race St., Philadelphia 
Pa., has distributed special members’ 
order blanks for ordering Fall ASTM 
publications. Publications are classified 
under four headings: Compilations 
Standards, Special Publications, Sym- 
posiums and Four Books Published 
June, 1953. 


Among the many reports listed are 
Symposium Fretting Corrosion, and 
one Porcelain Enamels and Ceramic 
Coatings Engineering Materials. The 
symposium fretting corrosion in- 
cludes papers titled: Influence Fret- 
ting Corrosion the Fatigue Strength 
Fitted Members, Effect Lubricants 
Minimizing Fretting Corrosion, and 
Test Equipment for Evaluating Fretting 
Corrosion, The symposium porcelain 
includes papers Resistance 
Porcelain Enamels Weathering, 
The Chemical Resistance Glass Fused 
Steel, and Acid Resisting Properties 
Porcelain Enamels. 


Holt Honored 


Dr. Marshall Holt, Assistant Chief 
the Engineering Design Division, Alu- 
minum Research Laboratories, New 
Kensington, has been elected presi- 
dent the Society for Experimental 
Stress Analysis. has made contribu- 
tions the technology pressure ves- 
sel design and metal fatigue, among 
others. 


Alcoa Welding Film 


Available for Loan 


“Welding Advances With Aluminum,” 
demonstration film has been produced 
the Aluminum Company America. 
The color film shows the latest tech- 
niques the welding aluminum pres- 
sure vessels, offering comprehensive 
description welding aluminum using 
both the tungsten arc and consumable 
electrode methods. The motion pictures 
demonstrate how inert gas methods have 
simplified manual, automatic and semi- 
automatic welding aluminum, includ- 
ing welding pressure vessels, weld 
repair castings, and production 
weldments. The basic concepts both 
tungsten arc and consumable electrode 
welding are explained animated 
sequence. The film lasts for 
minutes. can borrowed for group 
showing writing company letter- 
head Motion Picture Section, 818 
Alcoa Bldg., Pittsburgh 19, Pa. 


NACE Cooperates 
Seven 1953 Short Courses 


Seven short courses were held during 
1953 with cooperation NACE the 
association’s education 
ported the board directors its 
meeting Kansas City, December 4-5. 

The board also considered sugges- 
tion concerning presentation one-hour 
lectures corrosion topics field and 
plant interest one more the 
regional meetings 1954. 


Tin Corrosion Studies 
England Reported 


article the testing program 
underway the Tin Research Institute, 
Fraser Road, Greenford, Middlesex, 
England titled Studies the 
published the Septem- 
ber, 1953 issue Tin and Its Uses, 
periodical the institute. The article 
relates general terms the manner 
which the corrosion resistant properties 
tin are determined exposure the 
atmosphere, kitchens and lavoratories, 
sea water and under attack foods 
and other agents. 


Exchange Technical 
Publications Suggested 


The Centro Documentacion Cien- 
tifica Technica, Plaza Ciudadela 
Nations Educational, Scientific and Cul- 
tural Organization, has 
lishers periodicals Latin America, 
and elsewhere the world who 
exchange their publications with others 
write the center. Samples the 
publication exchanged should 
sent with the request. 


The center will forward the request, 


together with the samples journals 
which the petitioner interested. 

This information was included the 
monthly Bulletin the center, Vol. 
No. 11, November, 1953. 


manufactured Nicolet 


new product developed from our revolutionary 
VITRABESTOS. Production costs this light weight 
asbestos product permit lower price you. 
TUFBESTOS engineered asbestos felt, reinforced 


with parallel glass yarn 


Does not break application and assures reinforc- 
ing the outer skin the enamel well acting 


shield. Width 36”. 800’ rolls standard 


Industries, Inc. 


centers longitudinally. 


length. Special lengths available request. 


EASTERN DISTRIBUTOR: 
Stuart Steel Protection Corp., 


Mark Road, Kenilworth, 


TUFBESTOS joins the family custom- 
made Nicolet regular; 
perforated; and VITRABESTOS. 


SOUTHEASTERN DISTRIBUTOR: 


Anti-Corrosion Mfg. Co., 
2464 Memorial Drive, Atlanta, Ga. 
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The Ni-Vee Bronzes, Bulletin 107-8, 
two parts. Part reprinted from maga- 
zine Foundry, Feb, 1951. Part reprinted 
from Foundry, April 1951. Bulletin, origi- 
nated with The International Nickel 
Company, Inc., presents family low 
shrinkage, heat treatable bronzes for 
machine component pressure 
castings, that develop excellent me- 
chanical properties the “as cast” 


Improved Flanged Joint for Rubber 
Hauck, Manager Engineering Sales, 
Crane Company appears the 
Crane Valve World, No. 1953. The ar- 
describes the evolution flanged 
and describes the improved Crane 
welded joint which designed give 
continuity pipe lining. 

Corrosion Resisting Properties the 
Chromium-Nickel Stainless 
Bulletin A-49, with pages and 
tables, The International Nickel Co., 
covers the mechanism corrosion re- 
sistance stainless steels; factors af- 
fecting their corrosion; their behavior 
\arious corrosive environments, ma- 
rinc and industrial atmosphere, 
ganic and inorganic acid salt solutions 
and halogen salts and weak and 
strong bases; and the preferred practice 
construction and use stainless 
steels. Shows that nickel combination 
chromium increases the corrosion 
resistance both oxidizing and reduc- 
ing solutions. addition has desir- 
able effects promoting austenitic 
structure and maintaining during and 
following fabrication. 

Elevated Temperature Corrosion investi- 
gations reported Beck and 
Fontana their article “Corro- 
sion Aqueous Solutions Elevated 
Temperatures and Pressures,” has been 
reprinted from August, 1953 
issue Alloy Casting Institute, 
Third Ave., Mineola, Copies 
the reprint are available request. 


Introduction Clad Metals, 24- 
page brochure was published recently 
the Superior Steel Corp., Carnegie, 
Pa. Headings include: General Intro- 
duction, Definition Clad Metals, Prin- 
ciples Bonding, Characteristics 
Clad Metals, Methods Cladding and 
Applications. 
shows the basic equipment and processes 
used the varied cladding methods 
the past, well those now pro- 
duction use. 
Facts About Silicon Carbide, 58-page 
mimeographed booklet gives the facts 
the discovery. and occurence, the 
properties and silicon 
carbide, most which are 
abrasive and heat resistant material. The 
booklet states silicon carbide resists cor- 
Co., Niagara Falls, 

Dow Corning Corp., Midland, Mich., 
publisher 5-page loose leaf sum- 
mary the properties Silicone-Based 


Protective Coatings. The publication 
says that silicone finishes may di- 
vided into three categories vehicle 
content: 100 percent silicone, silicone- 
alkyd, and modified silicone. The first 
group has high temperature and cor- 
rosion resistance; the second group 
better film properties, adhesion and 
hardness and the third group combines 
air drying with unusual degree 
weather resistance. 

Carpenter Steel Co., marked the open- 
ing October new mill-branch 
warehouse and office Milwaukee, 
Wis., 4152 35th St. General offices 
for the firm are Reading, Pa. 

Rochester Manufacturing Co., 100 
Rockwood St., Rochester 10, Y., has 
announced the development straight 
ternal parts are stainless steel and 
surfaces are all smooth, corrosion- 
resistant and non-contaminating. The 
thermometer has many applications 
the chemical, petroleum, food, drug and 
other industries, the firm states. Fea- 
tures are: external recalibration de- 
vice, device, 
and temperature range from —90 
1000 degrees which covers all stand- 
ard industrial temperature ranges. 


e 

Cooper Alloy Foundry Co., Hillside, 
has put the market new 
stainless steel valve designed especially 
meet requirements the food, 
chemical and related industries. Fea- 
tures the valve are rugged, compact 
shell cast body; guided precision cast 
disc which made high hardness, 
gall and corrosion resistant alloy; union 
bonnet; inside screw; nonrising stem 
valve and polished, dirt resistant 
surface and appearance. 


American Chemical Paint Co., Ambler, 
Pa., has published short, informative 
folder its many products. Various 
metals construction are listed along 
with Chemical Paint Co.’s product and 
what the product will do. 
variety uses are indicated chart 
which uses different colors denote 
different uses which the paints and 
chemicals are put. 

The Carpenter Steel Co., Reading, Pa., 
has announced that lifting controls 
nickel has freed two the firm’s well 
known, multiple-purpose chrome-nickel 
alloy steels for non-defense- uses. The 
steels, identified Carpenter No. 158 
and No. 5-137 alloys are designed 
handle percent all alloy jobs. 


Union Carbide Carbon Corp., 
42nd St., Y., Y., has recently 
published the 1954 edition the 20- 
page booklet, “Physical Properties 
Synthetic Organic Chemicals.” For easy 
reference, the chemicals are arranged 
family groups. Condensed data appli- 
cations are presented and physical prop- 
erties are given tabular form. Free 
copies may obtained writing for 
“PPSOC” Booklet F-6136. 

Porous Plastic Filter Co., Glen Cove, 
Y., one the Pall Filtration Com- 
panies, manufacturer compact in- 


line filter for highly corrosive materials 
such fuming nitric acid, hydrogen 
peroxide and hydrochloric acid. ad- 
dition being resistant all common 
acids and gases all concentrations, 
the filter will remove all particles larger 
than five microns liquid filtration and 
much finer particles gas filtration, the 
company asserts. 


The Insul-Mastic Corp. America, 
1141 Oliver Bldg., Pittsburgh, Pa., will 
market Insul-Mastic coatings 
Memphis, Tenn., area through the 
Ellis Co. Memphis. The Ellis Co. 
will use the coatings for corrosion pre- 
ventive applications industrial equip- 
ment, and for waterproofing buildings, 
using decorative finish colored 
stone granules. Robert Lear and Son, 
Louisville, Ky., firm representing 
Insul-Mastic that area. 

North American Philips Co., through its 
Research Control Instruments Div., 
750 Fulton Mount Vernon, 
Y., marketing electron micro- 
scope with half the power and half 
the cost the firm’s large electron 
microscope. The firm also makes 
emmission microscope designed especi- 
ally for metallurgical studies metals 
and various metal oxides during heating. 


Delrac Corp., Watertown, 
maker new product, “New Delrac 


(Continued Page 28) 


CATHODIC 
PROTECTION 


SURVEYS 

DESIGNS 

INSTALLATION 

MATERIALS 
engineer and install magnesium 
anode and rectifier installations. 
handle standard materials—rectifiers, 

instruments and insulation 

materials. 


protection for pipe lines, off- 
shore platforms, refinery and gasoline 
plant lines, municipal systems, barges. 


Everything 
for 
Anything 


CALL WIRE 


1506 Zora St., Houston 


or 


Phone VAlentine 7522 


CORROSION RECTIFYING CO. 


fred 
| 
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(Continued from Page 27) 


Coating” which the firm says penetrates, 
seals and waterproofs concrete, mortar, 
brick, steel and wood, preventing mois- 
ture penetration and attack 
wood, and rusting iron and steel. Ap- 
plied concrete, Delrac Coating pre- 
vents powdering, dusting 
rescence. 


Hollingshead, Corp., Camden, 
new inhibitor permitting packaging 
metal containers for the first time 
quaternary ammonium compounds. The 
compounds are widely used produc- 
tion cationic disinfectants. The new 
inhibitor said water soluble and 
with the end purpose 
the product. 


2 

“Protection With Parlon,” published 
the Hercules Powder Co., lists case 
the performance the 
chlorinated rubber product 
the Hercules Powder Co., Cellulose 
Products Dept., Wilmington 99, Dela. 
Details addition the basic facts de- 
scribed the booklet can obtained 
writing the factory. 


Wilmington, Del., has published the 
fourth series telling how the rubber 
industry runs its tests and what the 
tests mean engineers and designers 
rubber parts. The booklet titled. The 
Language Rubber, Part IV, Per- 
manent Set, Stress and Strain Relaxa- 
tion. The brochure gives case histories 
the performance neoprene. 


Fenwal Inc., Ashland, Mass., manu- 
factures series Thermoswitch 
thermostats, completely enclosed 
plastic sleeve for severe humidity and 
corrosion service. The thermostat unit 
may immersed most strong and 
weak acids, alkalis and salts without ill 
effect. can used for temperature 
control overheat detection for such 
applications plating baths, pickling 
baths, humidity and corrosion testing 
chambers. 

Indox, new permanent magnet which 
non-metallic and non-organic ma- 
terial being made The Indiana 
Steel Products Co., Valparaiso, Ind. 
The magnet not electrical con- 
ductor. 
National Carbon Co., 
Union Carbide and Carbon Corp., 
42nd St., New York, Y., has an- 
nounced new series “Karbate” im- 
pervious graphite centrifugal pump sizes 
and types. The new Type and Type 
pumps are for severe corrosive con- 
ditions and wherever pumping con- 
ditions are corrosive ordinary iron 
and steel, for instance the handling 
brines and sea water. 

Cast Optics Corp., Riverside, Conn., has 
published brochure its optically 
clear rigid plastic sheets. The material 
comparable polished plate glass 
lustre, smoothness and chemical re- 
sistance, immune attack all 
solvents the company claims. 
sistance wear, abrasion and weather- 
ing, CR-39 approximates polished plate 
glass, but much superior impact 
resistance. 


Alpha Metals, Inc., Box 34, Bergen Sta- 
tion, Jersey City, J., marketing 
new product, Cen-Tri-Core Energized 
Rosin Filled The solder con- 
sists solder wire coated with rosin 
over which formed the outer solder 
sleeve. This construction assures con- 
tinuity flux the firm states. 

& 
Titeflex, Inc., 500 Frelinghuysen Ave., 
Newark, J., makes special 
metal expansion bellows convey gas 
and liquids. Text and diagrams explain 
the welded-diaphragm construction 
the bellows and point out how this re- 
sults bellows especially able 
withstand high temperature, vibration 
and corrosion. 

The American Metaseal Manufacturing 
Corp, West New York, 
marketing compact “packaged” sys- 
tem for impregnation porous metals 
based polyester resins and vacuum 
pressure cycle. The impregnant resists 
wide variety chemicals, solvents, 
fuels and lubricants, including acids, 
alcohol, gasoline and kerosene, caustics, 
printing inks, salt water, steam and 
cleaning solutions, Applications include 
pump assemblies, steam and water 
pipes, refrigeration units, aircraft parts, 
valve bodies, pressure lines, automotive 
fittings, spraying equipment and optical 
units. 

Branson Instruments, Inc., 430 Fairfield 
Ave., Stamford, Conn., has developed 
new series diameter crystal 
transducers, for ultrasonic 
thickness gaging with the firm’s Audi- 
gage Thickness Testers. Sharply-taper- 
ing sections, compound curvatures and 
other unusual conformations metal 
parts can now measured with the 
they could not. instruments 
measure from one side, the thickness 
metals and many other homogeneous 
materials and are used inspecting ship 
hulls, tanks, piping and other pressure 
vessels accessible from only one side 
and subject corrosion. 


The Minnesota Rubber and Gasket Co., 
3630 Wooddale Ave., Minneapolis, 
Minn., has developed process for 
bonding Buna and neoprene rubbers 
white metals, including aluminum 
and nylon. For 
write Dept. KP. 

The Anderson Co., 1935 96th 
St., Cleveland, Ohio, has developed 
new float trap for draining corrosive 
liquids from air, gas and steam confined 
piping systems and equipment. The 
trap made stainless steel. Chief 
applications for the float trap are the 
chemical, petro-chemical, refining, 
natural gasoline, textile, paper-making 
and food industries. 


Atlas Mineral Products Co., Mertztown, 
Pa., has published plastic bound book- 
let the firm’s products, The booklet 
includes reprints articles from tech- 
nical magazines, large section tech- 
nical bulletins, illustrated advertise- 
ments, selection and application data 
plastic pipe, plastics 
ence sheet and section Atlas Cor- 
rosion-Proof Cements. 


Minneapolis-Honeywell Regulator Co., 
Industrial Division, Wayne and Win- 
drim Aves., Philadelphia, Pa., has de- 


ENGINEERS 


veloped new line diaphragm motor 
control valves, designated “Series 800,” 
The new valve was designed for use 
with wide-band, proportional control 
instruments used industry. 


Amercoat Corp., 4809 Firestone 
South Gate, Calif., introducing its 
new sprayable and 
ing, Dimetcote for protection 
steel against atmospheric exposures, in- 
cluding corrosive sea atmospheres. The 
coating intended also for immersion 
water and salt water. The coating 
weighs 29.6 pounds per gallon, which 
pounds metallic zinc. 
e 


Reilly Tar Chemical Corp., 1615 Mer- 
chants Bank Bldg., Indianapolis, Ind, 
has produced new slide rule coal tar 
base enamel quantity calculator which 
gives estimates for quantities enamel 
required pounds per thousand feet 
and gallons per mile two grades 
Primer. also gives estimates for 
coupling compounds required for 
chanical couplings pipe normal 
size from inches through 
The slide rule may obtained 
writing for it. 


Bio-Rad Laboratories, 800 Delaware 
Berkeley Calif., marketing ion 
exchange resins which are pre-processed 
make them suitable for chemical, 
medical and physical laboratory applica- 
tions. Designed provide source 
pure ready-to-use resins with known 
properties, this new grade material 
will eliminate the resin 
mental variable. 

Societe Des Fonderies Pont-a-Mous- 
son, Nancy, France, will produce glass- 


fibre reinforced plastic pipe under 
license from Reflin Co., Los Angeles, 
Calif. The pipe resistant rust, 


chemical attack, electrolytic action and 
other factors causing Pipe 
diameters inches are available. 
Working pressure 200 psi 
ing pressure, 1000 psi. Standard fittings 
and simple tools are used join the 
pipe. 

American Chemical Paint Company’s 
Detroit, Mich., office’s new address 
10225 McNichols Rd., Detroit. 

Bakelite Company, division Union 
Carbide and Carbon Corp., 
veloped new cellular polyethylene with 
half the weight and dielectric constant 
about one-half that 
ethylene. The new material 
used successfully insulate ultra-high 
frequency television lead-in wires. The 
material has extremely low dielectric 
constant, excellent power factor, good 
dielectric strength and high resistance 
water penetration, according com- 
pany spokesmen. Bakelite has also pub- 
lished folder: Bakelite Resin Coatings 
for General Industry. The folder cites 
actual uses the coatings. Because 
excellent flexibility, the coatings can 
applied flat metal before formed 
into beer and syrup cans. can with- 
stand the lactic acid and high 
ing temperatures dairies. Other uses 
are described. 


The Master Enterprise Corp. 
ica, Boulder Bldg., Tulsa, Okla., 
designed new coupling 


(Continued Page 29) 
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(Continued from Page 28) 
simplify the connecting tubes 
pipes any size range and for any pur- 
poses. threading, flares, ferrels 
tools any kind are required. Coup- 
lings can made fast and in- 
experienced help, the firm states. 

The United States Stoneware Co., 
Akron Ohio, has printed brief de- 
scription impermeable Kel-F Welded 
Linings. Kel-F membranes are com- 
posite polyethylene and vinyl layers 
with Kel-F insert. The insert pro- 
vides the protection. The other two 
parts the insert unit protect from 
mechanical damage. 

Capitam the trade name for 
new acid inhibitor being marketed 
the Capitol Chemical Co., 3255 Prospect 
Ave., W., Washington, Among 
the uses for the product are acid clean- 
ing and pickling operations 
ing oil wells. Included the mailing 
piece published the firm graph 
showing relative corrosion loss mild 
using Capitam WS-11. 

Arthur LaPine and Company, 6001 
Knox Ave., Chicago 29, manu- 
facture polyethylene sink unit for use 
laboratories. The consists of: 
stopper, high level drain, strainer, lock- 
nut, plug, trap and outlet union. 
dent-proof, break-proof, chemical re- 
sistant and may installed easily 
any laboratory 

Babcock Wilcox Co., Tubular Prod- 
ucts Div., Beaver Falls, Pa., has issued 
new data card, designed as- 
sistance the selection, application and 
installation carbon, alloy and stainless 
steel pipe. Known TDC 138 the 
data card contains information di- 
mensions, weights, specifications, grades 
and analyses seamless and welded 
carbon, alloy and stainless steel pipe. 

Crawford Fitting Co., 884 140th 
Cleveland 10, Ohio, has added new 
line small instrument air valves its 
other items. Valves are equipped with 
Swagelok ends, and are made brass, 
aluminum, steel and stainless steel. 

Emjay Maintenance Engineers, 327 
Union Ave., Rutherford, J., have de- 
veloped Kolmetal, mixture finely 
pulverized aluminum plastic base. 
applications the product with 
4-hour drying interval between them, 
air hardens plastic bonded alu- 
minum surface which can polished, 
ground, drilled bent degree 
angle without chipping cracking. 
Laboratory tests show 
tance atmospheric and 
corrosion, retention finish and firm 
adhesion over wide range tem- 
long list foods and other liquids, 
the company says. 

The Cooper Alloy Foundry Co., Hill- 
side, J., its publication, C-A News- 
cast, lists cast alloy reference sheet 
gives the features the cor- 
resistance Cooper Alloy 175 
(Type 18-8). The mechanical and 
physical properties the alloy are given 


also. 
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coatings and linings 


against corrosive fumes immersion 


roller, brush spray 


LIKE PAINT: 


LIQUID 
NEOPRENE 
PROTECTIVE 
COATINGS 


Heavy Duty 
Lining for 
tanks and 
equipment— 
for constant 
contact and 
immersion. 
Heat Curing. 


General Main- 
tenance Coating 
for protection 
against corrosive 
fumes and 
splash. Air Cur- 
Heat. 


Send the facts about this genuine Neoprene Corrosion 


Send this coupon 


GATES ENGINEERING COMPANY 
P.O. Box 1711, Wilmington, Delaware 


Protection that goes like paint LOWER APPLIED 
COST and OUTLASTS ALL OTHER COATINGS. 
Name 
Company. 
Address 
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One 


Way Saving 


\ 


“a 


300 


COATING PROTECTION! 


Phenoline 300 heavy, modified phenolic coating 1/32” thick— 
applied brush, spray trowel—that protects concrete against corrosion 
both normal and elevated temperatures. Bonds perfectly any neutral 
alkaline surface—concrete, transite, stone, etc., without cracking 
spalling. Use protect new concrete, resurface, repair old corroded 
concrete floors, foundations, trenches and sumps. Mixed with flint silica, 
trowels any thickness hard, wear-resistant, non-slip surface. Does 
not soften crack under heat. Applied brush spray, finishes 
smooth, easy-to-clean surface. special primer necessary. 


CASE HISTORY: concrete floor subjected 30% acid had 
deteriorated the point where the acid went through the floor below. 
Phenoline 300, mixed with silica filler, was troweled 1/16” thick 
over the corroded, caustic-neutralized surface. Leakage was stopped, and 
the coating looks good now—after more than year’s service—as did 
when applied. 


Bulletin A-50 gives the details how 
you can corrosion-proof your concrete. 
Write for today. 


Vol. 


PERSONALS 


Nat veteran nearly years 
service with The Glidden Co. has 
retired sales manager the com- 
pany’s Nubian Industrial Division 
Chicago. was succeeded Caroll 
Hutchinson, former assistant sales man- 
ager and technical service director 
Nubian. 
Neil Petersen, for the past eight years 
Parker Rust Proof Company Technical 
Representative the Detroit area, has 
been transferred the West Coast 
serve the growing needs this region, 

Dr. George Gerard has been appointed 
assistant director the Research Divi- 
sion New York University’s 
Engineering, according an- 
nouncement Dr. Harold Work, 
director the division. The research 
division, with staff 405, has an- 
nual operating rate more than $2,000,- 
000 research sponsored industry 
and government. 


George Howard, the General Paint 
Corp., being placed charge the 
company’s Airborn Finishes Dept. 
the Middle West. will move from 
the firm’s Houston office Tulsa, 
set the offices. Harold Thurmond 
will replace Mr. Howard Houston. 


Nichols has been appointed head 
the chemical engineering process de- 
sign division the Engineering Corp. 
America, Westfield, The divi- 
sion offers consulting engineering serv- 
ices chemical and industrial plants 
connection with the development and 
design new process units and equip- 
ment and specializes industrial waste 
treatment and water and 

Robert Halloran has received the ap- 
pointment the newly-created position 
manager mechanical sales for the 
Tubular Products Division the Bab- 
cock Wilcox Co., Beaver Falls, Pa. 
will supervise the sales mechani- 
cal tubular products. James Anderson 
has been appointed general sales man- 
ager the Tubular Products Division. 
will direct the sales carbon, alloy 
and stainless steel tubular products. 
Death vice president and director 
the firm has been announced. James 
King, Scarsdale, Y., died No- 


vember. 


Col. Willard Rockwell, chairman 
the board Rockwell Manufacturing 
Co. was one four Pittsburgh indus- 
trialists re-elected the National In- 
dustrial Conference Board for 
year term. The conference board was 
founded 1916 for the purpose busi- 
ness and industrial fact-finding through 
scientific research and 
3300 subscribing associates including 
business and trade associations, goveri- 
ment bureaus, labor unions, universities 
and other groups. 

Leo Bernard Farrell has become office 
and plant manager Seaporcel Pacific, 
Inc., Long Beach, Cal., affiliate 
Seaporcel Metals, Inc., Long Island, 
The firms make and sell porcelain 
enamel. 
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members, per copy 
others, not NACE 
members, per copy 


Bibliographic Survey 
Corrosion, 1946-47 
Postpaid NACE 


members, per copy 
others, not NACE 
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1945 and 1946-47 
Bibliographies 
Combined 


Postpaid NACE members 


others, not NACE 
members 


GENERAL 


1.5 Directories Material 


1.5, 5.3.2, 5.3.4, 6.2.3 

Metallizing for Corrosion Prevention. 
Products Finishing, 16, No. 
58-65 (1952) Apr. 

Finishing with sprayed metal pop- 
ular conjunction with structural steel 
and sheet metal products that require 
high degree protection during service 
life. Zinc and aluminum are the most 
common spray metals. combination 
sprayed metal, primer and outer organic 
coating offers one the best protective 
coating combinations for steel. Sand 
grit-blasting most often used pre- 
pare surfaces prior application the 
coating, and metallizing should ac- 
complished soon possible after 
blasting prevent surface oxidation 
Tables give recommended coat- 
ings for salt, industrial and rural atmos- 
pheres and for immersion fresh and 
sea water. photograph shows the spray- 
ing ship’s water tank cask with cor- 
rosion resistant Monel metal.—INCO. 

5390 


Properties Chemical Engineering 
Engineering Materials Construction. 
Casey, YNTEMA, AND BEKE- 
BREDE. and Eng. Chem., 44, 2371-2380 
(1952) Oct. 

Consists tabulated information 
synthetic fibers and less common metals. 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 


May Obtained From 

ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 

CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 


NEW YORK PUBLIC LIBRARY, New 
York City. 

LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 


LIBRARY CONGRESS 
Washington, 
JOHN CRERAR LIBRARY 


East Randolph St., 
Chicago Ill. 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
publishes the names for information 
only, 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Neither NACE nor the sources listed below furnish reprint copies. 


AER—Aeronautical Engineering Review, Institute 
of Aeronautical Sciences, Inc. 2 East 64th 
St., New York 21, N. Y. 

ALL—The Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. P. O, Box 84, Kingston, Ontario. 

AWWA—Journal, American Water Works Associ- 
ation, Amer. Water Works Asoc., 521 Fifth 
Ave., New York 17, N. Y. 

BL—Current Technical ‘Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 

BTR—Battelle Technical Review, Battelle Memo- 
rial Institute, 505 King Ave., Columbus 1, 


Ohio. 

BNF—Bulletin; British Non-Ferrous Metals Re- 
search —- 81-91 Euston St., London 
NW 1, England. 

CALCO—Calco” Chemical Division, American Cy- 
anamid Corp. Bound Brook, New Jersey. 
CE—Chemical Engineering, McGraw Hill Publish- 

ing Co, 330 W. 42nd St., New York 18, N. Y. 

CEC—Consolidated Edison Co. of New York, Inc. 
4 Irving Place, New York 3, New York. 

EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 

EW—Electrical World, McGraw-Hill Publishing 
Co. 330 W, 42nd St., New York 18, N. Y. 

GPC—General Petroleum Corp. of California. 2525 
East 37th St., Los Angeles 11, Calif. 

1IM—Transactions, The Indian Institute of 
Metals, 23-B, Notaji Subhas Road, P. O. 
Box 737, Calcutta, India. 

INCO—The International Nickel Co., Inc. 67 Wall 
Street, New York 5, New York. 

IP—Institute of Petroleum. 26 Portland Place, 
London W#1, England. 

JSPS—Japan Society for the Promotion of Science, 
Address: Mr. Hayata Shigeno, Secretary, 
Committee of Preventing Corrosion, c/o 
Government Chemical Industrial Research 
Institute, 1-Chrome Nakameguro, Meguro- 
ku, Tokyo, Japan. 


MA—Metallurgical Abstracts, Institute of Met- 
als, London, England. 4 Grosvenor Gardens, 
London SW England. 

MI—Metallurgia italian, Associazone Italiana di 
Metallurgia. Via S. Paola, 10, Milano, Italia. 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 

NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, Illinois, 

NBS—National Bureau of Standards. Supt. of 
Documents, U. S. Gov’t Printing Office, 
Washington 25, D. C. 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn, 

PDA—Prevention Deterioration Abstracts. Na- 
tional Research Council, P sa Constitution 
Ave., Washington 25, D. 

RA—Refrigeration Abstracts, Society 


‘ of Refrigeration Engineers. 40 West 40th St., 
New York 18, N. Y. 


RM—Revue de Metallurgie, Paris, France, 5 Cite 
Pigalle, Paris (9e), France. 

Current Literature Relating the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London, Walde- 
grave Rd., Teddington, Middlesex, 

SE—Stahi Und Eisen, Verlag Stahleisen, M. B. H., 
Dusseldorf, August-Thysen Str. 1. Posts- 
che.k Koln 4110, (22a) Dusseldorf, Germany. 

TIME—Transactions of Institute of Marine Engi- 
neers, 85 The Minories, London EC 3, Eng- 
land. 

UOP—Universal Oil Products, 310 South Michi- 
gan Ave., Chicago, Illinois. 

ZDA—Zinc Development Association. Lincoln 
House, Turl Street, Oxford, England. 
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Coverage latter limited supple- 
ment 1950’s table and deals with 
molybdenum, references.—BTR. 5469 


1.5, 6.2.1 

Improvements the Development 
Corrosion Resisting Materials. (General 
Survey). Part Iron and Steel. (In 
German). ErtcH Franke. Werkstoffe 
Korrosion, 265-274 July. 

Based the most important relevant 
publications 1950, survey given 
the corrosion behavior carbon steels, 
low and high-alloy 
iron-silicon alloys, and cast iron. Sub- 
stitution titanium for niobium sta- 
bilized 18-8 stainless steels. 168 references. 
—MR. 5442 


1.5, 6.4.2 

Aluminum Alloys, Harry 
Ind. and Eng. Chem., 44, 2289-2292 (1952) 
Oct. 

Annual construction-materials review. 
Reviews number new applications 
chemical and petrochemical industries and 
gives additional information resist- 
ance corrosion aluminum alloys 
number chemicals. references.— 


BTR. 5436 


1.6 Books 


1.6, 1.3, 6.5 

A.S.M. Review Metal Literature. 
Vol. 1951. Am. Soc. Metals, 7301 Euclid 
Avenue, Cleveland Ohio. Book, 1952. 
9x6 inches, 884 pp., $15.00. 


annotated survey articles and 
technical papers appearing the engi- 
neering, scientific, and industrial jour- 
nals and books, here and abroad, received 
the Library Battelle Memorial 
Institute, Columbus, 5290 


1.6, 8.8.1, 8.4.3 


Introduction the Study Me- 
tallic Corrosion the Chemical and 
Petroleum Industries. (In French). 
Book, 219 pp., 1952. Paris (5e): Societe 
d’Enseignement Superieur, Boulevard 
St. Michel. 


This book record lectures 
and practical work which formed the 
basis the week’s course corrosion 
phenomena. published with the ap- 
proval the Institut Francais Petrole. 
The first lecture consists general 
discussion the principles corrosion 
and the protection metals, the sec- 
ond with the relationship between corro- 
sion and surface condition, and the third 
with corrosion testing. Then follow lec- 
tures chemical and electrochemical 
corrosion, intercrystalline corrosion and 
stress-corrosion, and the application 
the electrochemical theory the pre- 
vention corrosion. One lecture de- 
voted the pickling iron and steel, 
and there are others the corrosion 
metals and alloys gases elevated 
temperatures. The resistance nickel 
and its alloys corrosion dealt with 
separately, and the use stainless 
steels the petroleum industry. series 
practical exercises designed illus- 
trate the principles corrosion in- 
cluded. The book forms very useful 
introduction the study corrosion 
for those engaged the petroleum and 
the chemical 5367 


ASSOCIATION CORROSION ENGINEERS 


1.7 Organized Studies 
Corrosion 


2.2.1, 5.4.5 


Tomorrow’s Products Tested Today. 
Org. Finishing, 12, No. 
13-16 (1951) April. 

Description exposure tests South 
Florida Test Service located Miami, 
inch inch either wood metal 
are tested for paint exposure inland, 
salt atmospheric, total immersion and 
tidewater, and under glass exposure.— 


INCO. 5064 


1.7.1, 6.2.1 


Report Committee A-5 Corro- 
sion Iron and Steel. Am. Soc. Testing 
Materials, Preprint No. 1952, pp. 

Recommendations for revisions stand- 
ards, specifications, and test methods. 
Extensive tabular data atmospheric 
corrosion 22-gage copper-bearing, non- 
copper-bearing, and galvanized, black, 
corrugated sheet metal. Specification re- 
visions for zinc-coated sheet 


BTR. 5453 


1.7.1, 6.2.3, 6.2.4, 6.2.5 


Report Committee A-1 Steel. 
Am. Soc. Testing Materials. Preprint No. 
1952, pp. 

Recommendations affecting standards 
and specifications, Mechanical testing 
structural steel. Specifications for heavy- 
walled carbon and low-alloy steel cast- 
ings for steam turbines; for 5%-chromium, 
0.5%-molybdenum steel plates for boilers 
and pressure vessels; for alloy-steel bars 
for nitriding; for electric-fusion welded 
austenitic chromium-nickel alloy-steel pipe 
for high-temperature service; and for 
carbon and alloy-steel forgings for rings 
for reduction 5451 


Report Committee A-10 Iron- 
Chromium, Iron-Chromium-Nickel and 
Related Paper before ASTM, 
55th Ann. Mtg., Y., June 23-27, 1952. 
Am. Soc. Testing Materials, Preprint 
No. 1952, pp. 

Subcommittee methods cor- 
rosion, under the chairmanship Mr. 
the atmospheric corrosion test program 
under way. was decided include 
the program the 18% chromium-4% 
nickel-4% manganese steel that had been 
dropped previously. The present effort 
exploration the immediate avail- 
ability the large amount specimen 
material that will required from the 
several producers. Table—INCO. 5454 


TESTING 


2.1 General 


2.1.1 


Corrosion: Methods Presenting 
Corrosion Data. Ind. and 
Chem., 44, No. 103A-104A (1952) 
May. 

Several methods presenting corro- 
sion data are briefly discussed support 
the suggestions that corrosion infor- 
mation should quantitative pos- 
sible. The schemes are mainly graphical 
and the author favors mils per year 
the expression which might 
ardized.— RPI. 5477 


Corrosion Testing. Francis 
Proc. Am. Soc. Testing Materials, 51, 495- 
582 (1951). 

Twenty-fifth Edgar Marburg Lecture, 
excellent and comprehensive review 
corrosion-testing methods, which clearly 
indicates the usefulness and limitations 
many commonly used tests. Many ex- 
amples are given the relationship be- 
tween corrosion laboratory tests and 
behavior natural environments and 
practice. Some these results are pub- 
lished for the first time. Emphasis given 
tests organized various A.S.T.M. 
subcommittees. The following are some 
the topics discussed: the behavior 
steels exposed the atmosphere and 
various accelerated tests the effect 
position specimen atmospheric cor- 
rosion steel, the effect impurities 
and alloying elements the atmospheric 
corrosion steel, the determination 
the corrosivity atmospheres with par- 
ticular reference the behavior zinc 
and steel, the effect various factors 
the corrosion steel sea-water 
and other natural waters, the corrosion 
partially immersed steel piling, the 
corrosion immersed dissimilar metal 
couples and the significance 
potential measurements, the significance 
polarization curves, corrosion dis- 
similar metal couples the atmosphere, 
salt-spray tests and the testing pro- 
tective metal coatings steel, humidity 
tests, laboratory tests for immersed 
specimens, including rotor tests and 
impingement tests, the nitric acid test 
for testing the susceptibility stainless 
steels intergranular attack, testing 
the plant, and the testing paints. 
4989 


2.2 Location Tests 


2.2.2, 5.4.5, 6.6.11 

Preparation Varnish Panels for Ex- 
terior Exposure (Tests). Federation 
Paint and Varnish Production Clubs and 
American Society for Testing Materials. 
Official Digest Federation Paint and 
nish Production Clubs, No. 327, 219-220, 
1952. 

Durability tests six varnishes 
four operators over six months exposure 
are reported. The varnishes are applied 
maple panels three coats, sanding 
between coats, and were exposed 45° 
facing south. They were arranged es- 
sentially the same order merit all 
operators, indicating that the test pro- 
cedure was 5352 


2.2.2, 6.5 


The Atmospheric Corrosion Metals 
Various Sites Nigeria; Comprehen- 
sive Report Trials From 1948 1952. 
Gt. Brit. Tropical Testing 
Port Harcourt, Nigeria, 
Report No. 216, Aug. 1952. pp. 

The atmospheric corrosion mild 
steel and, lesser extent, brass, 
aluminum, iron, and zinc 
for years under variety tropical 
conditions. The major variant was the 
distance from the sea, i.e., the salinity 
and pollution the air. Other variants 
included vertical height, panel orienta- 
tion, exclusion solid matter, protection 
from rain, length exposure, and the 
seasonal variations the interrelated 
factors temperature, humidity, rain, 
solar radiation, wind speed, wind direc- 
tion, and dew 

Atmospheric corrosion steel 
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tropical surf beach can much 
per 100 sq. cm. per month. 
similar humidities, with salinity 
industrial pollution, the order 
0.07 the absence surf, proximity 
the sea does not cause heavy corro- 
sion. The effect surf falls off rapidly 
with the distance; beyond about half 
mile the corrosion relatively small. 
The decrease greatest for zinc, smaller 
for iron and steel, and least for brass and 
aluminum. 


The threshold value salt concentra- 
tion the air which heavy corrosion 
occurs the order mg. per cu. 
meter. There some evidence that in- 
creases above mg. would not greatly 
increase corrosion. The airborne salt 
surf beach predominantly sodium 
Small pollution the prod- 
coal fires greatly increases the 
corrosion steel. The proportionate 
effect much less. 

more corrosion the wet 
season than the dry season, the effect 
being less beach than rain for- 
est inland. Protection from rain, over 
period months does not reduce 
corrosion appreciably, and may increase 
it. The daily deposition dew appears 
have pronounced effect. Daily spray- 
ing with solutions sodium chloride 
sulfate causes corrosion the same 
order surf beach, chloride being 
the more damaging. The exclusion 
solid matter muslin screen greatly 
reduces corrosion both surf beach 
and area industrial pollution.— 
PDA. 


2.2.5, 2.3.2, 2.3.7 


Second Report the Methods 
Testing (Corrosion) Sub-Committee. 
British Iron and Steel Research Assoc. 
Tron Steel Inst. (London), 171, Pt. 
255-272 (1952). 

series tests has been carried out 
number laboratories the lines 
proposed the First Report the Sub- 
committee. The results outdoor tests 
have confirmed that the 
droplet test gives reasonable indication 
the service performance protective 
coatings. The reproducibility the 
breakdown protective schemes 
scratches inflicted according Provi- 
sional British Standard 1391 (1947) has 
proved adequate. Although satisfactory 
agreement has been found between the 
behavior coatings the impact dome 
when subjected both the A.R.E. test 
and outdoor exposure, observations made 
will not equal significance with 
those made the scratches unless the 
severity the blow increased the 
permissible spread failure reduced. 
new laboratory test, developed the 
Chemical Research Laboratory (Ted- 
dington), has given fair correlation with 
the results outdoor exposure tests and 
satisfactorily reproducible different 
laboratories. Interim results, for five 
years’ exposure, are presented for the 
original field test. appendix, pre- 
liminary suggestions are made for the 
removal corrosion products from 
mild-steel specimens carrying protective 
schemes metallic coatings, with 
without 5371 


2.2.6, 3.3.4, 7.2 


Investigations Underground Cor- 
Special Rep., No. 45, 29-38 (1952). 

Fundamental studies sulfate-reducing 
acteria, and investigations the effects 


CORROSION ABSTRACTS 


these bacteria iron anaerobic 
conditions are described. Details field 
tests bare and protected buried iron 
pipes are given. Specimens copper, 
lead, and galvanized steel pipe are in- 
cluded tests now 

5383 


2.3 Laboratory Methods and 
Tests 


Difficulties Encountered Open-Air 
Exposure Testing and Comparison Be- 
tween Several Methods Accelerated 
and Industry, No. 16, 354 (1952). 

testing wide range composi- 
tions, was found that although type 
breakdown varied according the expo- 
sure site, the relative order merit was 
the same. The correlation between four 
methods accelerated testing was in- 


2.3.2, 2.4.2 


Accelerated Weathering Test. 
DANTUMA. Verfinstituut Circ. (Holland). 
Circular No. 72, 1952. 

description years’ experience 
developing accelerated weathering ap- 
paratus. The present apparatus gives 
reasonable but not fully satisfactory cor- 
relation with natural weathering. in- 
volves 4-8 hour periods exposure 
ultra-violet light and water spray and 
cooling the undersides test panels 
during 5468 


2.3.2, 2.5, 6.2.2, 6.3.19 


Researches the Salt Spray Test. 
(In Italian). Metallurgia 
44, Nos. 8/9, 330-335 (1952) 
Aug., Sept. 

Influence test conditions and form 
test pieces loss-of-weight experi- 
ments iron and Results are used 
basis recommendations for method 
carrying out the test. Mechanism 


corrosion process 
311 


2.3.2, 5.3.2, 5.4.5, 6.2.1 


Protection Ferrous Surfaces Against 
Corrosion, Gas Oil Power, 
47, 112 (1952); Brit. Shipbuilding Res. 
Assoc., No. 352 (1952). 

Tests have been carried out deter- 
mine the behavior salt spray 
number coatings used protect metal 
surfaces from corrosion. The coatings 
were two types, organic coatings and 
non-electric nickel plating. The most sat- 
isfactory was found hot-dip type 
strippable plastic coating. The nickel- 
plated specimens showed good results 
proportion the thickness the de- 
posit each. The use inhibitors 
reduce the corrosion ferrous surfaces 
contact with cooling water was stud- 
ied, the best mixture being equal parts 
potassium chromate and sodium car- 
5399 


2.3.2, 5.4.5, 8.1,2 

Weathering and Durability Build- 
ing Materials. Building 
Res. Congress, Div. 14-21 1951. 

The results investigations into the 
weathering qualities building materi- 
als carried out the United Kingdom 
during the last 150 years are reviewed. 
Accelerated tests (including accelerated 
weathering tests for paints) are discussed. 
4975 
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2.3.4, 2.6, 5.9.2 

Proposed Method Total Immersion 
Corrosion Test for Soak Tank Metal 
Cleaners. Paper before ASTM, 55th 
Ann. Mtg., Y., June 23-27, 1952. 
ASTM Report Committee D-12 
Soaps and Other Detergents, Preprint 
No. 41, 12-16. 

The test intended means 
determining the corrosive effects soak 
tank metal cleaners all metals other 
than aluminum and its alloys, under con- 
ditions total immersion, quantita- 
tive measurement weight change 
qualitative visual determination 
change. Supplements and give meth- 
ods for electrolytic cleaning corrosion 
test specimens after exposure and chem- 
ical methods for cleaning corroded spec- 
imens without use electric current. 
table giving the weight losses for brass, 
bronze, nickel and nickel alloys and 
stainless steel subjected electrolytic 


cleaning treatment 
5310 


Interpretation Potentiometric Meas- 
urements Means Polarization 
74-77 (1952) July. 

Experimental results potentiometric 
determinations are explained means 
polarization curves. Explanations are 
given the following phenomena: elec- 
trical activity ions and its absence; 
nature electrode; time required 
establish stable potential; significance 
limiting potentials and concentrations; 
influence oxygen measured poten- 
tials and limit electrical activity 
the oxidants; signficance the “irre- 
versible” potentials; formulas giving po- 
tentials the presence oxygen; and 
value removing oxygen from solutions 
for potentiometric determinations. 


references.—BTR. 5409 


Surface Potential Surveying Bare 
Underground Lines. CANFIELD. Oil 
Gas J., 51, No. 23, 330, 332 (1952) Oct. 13. 

The surface potential method sur- 
veying current flow bare underground 
pipe lines described 
Difference potential between two 
points the ground directly above 
pipe line and between point directly 
above the line and point feet 
from the line are measured with two 
copper-copper sulfate half cells. Costs 
are $75-200/mi. 5422 


2.3.5, 8.9.3, 2.4.2 

Photoelectric Recorder Locates Pipe 
Corrosion. Elec. World, 138, No. 160 
(1952) July 14. 

portable photoelectric instrument 
was used make electrolysis surveys 
mile water pipe the East Bay 
Municipal Utility District California. 
The corroded regions were indicated 
drop current, This apparatus con- 
sidered better than potentiometer 
instruments. 5478 


2.3.6 

Visual and Optical Evaluation 
Metal Surfaces. Metal 
Finishing, 49, No. 54-61 (1951). 

great variety instruments have 
been developed for the purpose de- 
fining analyzing the contours 
geometry surfaces. important 
realize that, because the diversities 
the techniques and applications the 


various instruments, the same surface 
characteristics are not analyzed all 
instruments alike. Each major method 
has its own individual Thus, 
comparison among the various optical 
procedures often difficult and may 
even misleading. many surface 
studies several different methods may 
used which complement other. 


—EL. 5131 


2.3.6, 3.2.3, 3.7.4 

Structure Oxide Replica for Elec- 
tron Microscopy. SHIGETO YAMAGUCHI. 
Applied Phys., 22, 1295-1296 (1951) 
Oct, 

The oxide films formed metals 
and able reprint faithfully their sur- 
face forms are called “structureless.” 
Shows that the oxide 
film formed the etched surface 
iron single crystals composed 


oriented crystals small 
5243 

2.3.7 
Erosion-Corrosion Resistance Met- 
als. Mars Fontana. Ind. and Eng. 
Chem., 44, No. 101A-4A (1952) Sept. 
High velocities, solids suspension, 
impingement, turbulence, and other sim- 
ilar conditions often cause greatly in- 
creased attack compared static 
essentially static environments. Several 
methods and techniques for studying this 
erosion-corrosion metals and alloys 
are reviewed, the apparatus being illus- 


5479 


2.3.7, 2.4.2, 4.6.2 

Corrosivity Test Industrial Water 
(USBM Detector Method). 
Paper before ASTM, 55th Ann. 
Y., June 23-27, 1952. Am. Soc. Test- 
ing Materials, Preprint No. 48, 12-19, 
1952, June. 

This method covers the apparatus and 
procedure for determining the embrit- 
tling non-embrittling characteristics 
the water operating boiler. For 
embrittlement cracking boiler 
metal possible, the boiler water 
must concentrate thousand times 
more contact with the metal under 
high residual applied tensile stress. 
the embrittlement detector, the con- 
ditions concentration and stress are 
provided the design the unit. The 
term embrittlement cracking this method 
defined form metal failure 
that occurs steam boilers riveted 
joints and tube ends, the cracking 
being predominantly intercrystalline. Defi- 
nition accordance with the Standard 
Definitions Terms Relating Indus- 
trial Water (ASTM Designation: 1129), 
apparatus, test specimens, assembly 
specimen and detector, installation 
detector, test interval, inspection, and 
interpretation results are described. 
Diagrams are included.—INCO. 5303 


2.3.7, 2.4.3 

Gauge for Testing Metal Coating 
Thickness Suitable for Use With Paints, 
Ceramic Coatings, Plastic Paper. Fin- 
ish, (1952) April. 

Thickness coatings can now 
measured within 0.0005 inch accuracy 
new instrument built the Ryan De- 
velopment Laboratory and designed 
the National Bureau Standards.— 
MA. 5460 


Vol. 


2.3.9, 5.3.4, 3.2.3 

Some Applications Interferometry 
posited Film. Paper pre- 
sented the Annual Conference the 
Electrodepositors’ Tech. Soc., Torquay, 
England, April 13, 1951. Electro- 
depositors Tech. Soc., 27, Adv. copy No. 
(1951). 

brief survey covers the principles 
the techniques which have been de- 
veloped, which makes use multiple- 
beam interferometry. Specific applica- 
tion made metals general and 
electrodeposits particular. Applica- 
tions multiple-beam interferometry 
are discussed under the headings: study 
surface contour: investigation 
hardness indentations and measurement 
thin film thickness, The application 
the general consideration measure- 
ment thin film considered the 
examination electrodeposit tin- 
nickel. short discussion given 
efforts find the ratio coating thick- 
ness indentation depth 
for reasonably accurate determination 
the hardness coating whose 
thickness has been interferometrica'ly 
5123 


2.3.9, 3.8.4, 6.3.13 

Spectrophotometric Study the 
Jr. Los Alamos Scientific Lab. 
Mar. 23, 1951, pp. 

The air oxidation 
been studied newly developed spec- 
trophotometric 
methods the temperature range 220° 
350°C. The resistance tantalum 
oxidation and thermal cycling the 
oxide-covered metal excellent 
320°C. Highly adherent 
formed despite frequent heating and 
cooling. the basis other data not 
specifically included this report, tan- 
talum follows logarithmic rate equation 
approximately 320°C. Above 
temperature the rate law may 
parabolic logarithmic, but 
ambiguous choice cannot made. 
comparison the results obtained 
the two methods reveals good agrce- 
ment, estimate the ratio the 
true the apparent surface 
9.92 0.07. The energy activation for 
the initial parabolic rates weight 
change was found 27.2 kcal/g mole 
which excellent agreement with the 
value Gulbransen and Andrews. The 
logarithmic growth laws similarly gave 
straight lines Arrhenius plot. The 
energy activation from the micro- 
balance data was 12.57 kcal/g mole, and 
that from the spectrophotometer was 
kcal, high degree reproducibility 
for heterogeneous reaction was achieved 
this work. The triplicate determina- 
tions surface area ratio were obtained 
with probable error 0.8%, and quad- 
ruplicate runs the parabolic reaction 
rate constant gave probable error 


3%.—NSA. 5209 


2.3.9 

Radiocobalt Reveals Flaws Thick 
95, No. 12, 137 (1951) June 11. 

radiographic inspection with 
cobalt said more effective and 
less expensive than standard methods 
using X-rays locate internal flaws 
metal products. This method with 
radiocobalt used steel parts 
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2.3.9, 2.4.3 

The Application Radioactive Iso- 
topes Material Testing. (In German). 
VAUPEL AND von WETTERNECK. 
Metall, 293-294 (1951) July. 

Shows that gamma-rays emitted 
synthetic iridium isotopes can used 
for X-ray recordings. Experiments were 
made with different materials, different 
films, and different instruments. Results 
reveal that recordings ordinarily fail 
show sufficient details, but 
increasing contrast are 


5152 


2.3.9, 6.3.8, 4.4.2 


X-Ray Study the Action Oleic 
Acid Lead, (In French). 
Recherche No. 16, 18-20 (1951). 

temperature the above, 
Includes X-ray diagrams.—BLR. 

5175 


2.3.9, 2.4.3 


Ultrasonic Testing Today. Van- 
VALKENBURG. Tool Engr., 27, No. 36- 
(1951). 

review ultrasonic testing litera- 
ture showed that only over the last five 
years has this method inspection be- 
popular and that all methods pub- 
were either based continuous 
thickness resonance, 
pulse reflection. The basic principles 
ultrasonic inspection are discussed, in- 
cluding mechanical phenomena, pene- 
convenience operation, practi- 
cal signal-to-noise ratio. Potential 
applications are considered include 
study elastic properties, determination 
physical constants, control metallic 
quality 5153 


2.3.9, 2.3.6, 3.2.3 


Studies Surface Reactions Means 
AND Research (London), 
No. 290-292 (1951). 

study being made the sorption 
ions the surfaces solids; the 
method consists bringing plane sur- 
face the solid into contact with 
water solution radioactive substance 
high specific activity, followed ex- 
amination the surface activity 
Geiger-Muller counters autoradio- 
graphy. example the application 
metallic specimen given, consist- 
ing photomicrographs lead-tin- 
antimony-copper alloy, one before treat- 
ment, and the other, autoradiograph, 
after treatment for minutes with 
water solution Lead-rich areas 
the structure and dark areas within 
the antimony-copper crystals sorbed 
“Pb. technique this kind may 
useful attempting follow surface 
reactions the treated 


5145 


2.3.9 


Ind. (London), 80, No. 24, 479-480 

here the highest results X-ray 
examination are required and cost not 
prime factor, radiography 
where information only local 
internal defects required, cost im- 
and permanent record not 
fluorescent screen can 
Miniature radiography interme- 
between these two methods, giving 
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marked increase sensitivity over screen- 
ing, and permanent record—MA. 5440 


2.3.9 


Changes Potential the Dropping- 
Mercury Electrode During Drop-Forma- 
tion, and Measurement Potential 
Polarographic Analysis. 
Analyst, 77, 345-355 (1952) July. 

With Tinsley polarograph, reason- 
able agreement was found between cal- 
culated and observed effects. Difficulties 
with polarographic cells incorporating 
quiet mercury pool conduct the diffu- 
sion current are not always satisfactory; 
contact with certain oxy-acids sul- 
fur, for example, such electrodes may 
acquire insoluble films, which case 
their potential and electrical resistance 
becomes erratic. These complications are 
avoided means cells having pair 
permanently attached calomel elec- 


2.3.9 

Physical and Metallurgical Viewpoints 
Ultrasonic Testing Materials. (In 
German). SEEMANN. Metall, 531- 
537 (1951) Dec. 

Describes the above the basis 
the literature, particularly the problem 
scattering and absorption solid bodies 
and its connection with the structure 
the test pieces. Data are tabulated and 


2.3.9, 2.4.3 

The Non-Destructive Inspection 
Materials Ultrasonic Waves. SAnp- 
RARD. Techniciens, 33, 205- 
209 (1951). 

Sandrard makes comparison between 
the known methods non-destructive 
testing. The principles ultrasonic 
waves and survey their properties 
are 4991 


2.3.9, 2.6 

Technique for Preparing Beta-Ray 
Autoradiographs Metals and Miner- 
Applied Physics (U.S.A.), 22, No. 12, 
1403-1406 (1951) Dec. 


Work was undertaken develop 
technique beta-ray autoradiography 
for the study metals and minerals 
microscale. The unique features the 
new technique are the procedure for 
manipulating the film and the method 
examining the finished microautoradio- 
graph. Thin sections the metal 
examined are prepared grinding, pol- 
ishing and etching one surface the 
sample. The prepared surface then 
cemented with glycol phthalate cyl- 
inder plastic which serves sam- 
ple mount. The mounted metallic speci- 
men machined thickness less 
than microns followed grinding 
abrasive paper until thickness 
microns attained. All samples were 
irradiated the finished state. Eastman 
Kodak NTB Stripping Film was used; 
and for stripping the supporting layer 
from the backed emulsion and mounting 
the latter the specimen, fixture con- 
sisting base plate, guide, spacer 
and cutter was adopted. square piece 
Scotch Tape, having hole the 
center, placed over the hole the base 
plate that the two holes are reg- 
piece film two inches square 
cut and the backed emulsion then 
loosened along one edge from the sup- 
porting cellulose. The piece attached 
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the Scotch Tape with the emulsion 
side down and the support stripped off 
completely. The locating pins the 
guide are then inserted the holes 
the base. ring double-sided Scotch 
Tape placed 0.009-in. groove 
the plastic specimen mount. The surface 
sample and mount coated with 
lacquer and the mount placed inside 
the spacer and pressed firmly contact 
the stripped film before the lacquer 
dries. The ring Scotch Tape provides 
immediate bond and fixes the emul- 
sion the specimen. The spacer re- 
moved and the circular cutter brought 
down cut the film the edge the 
mount. The specimen placed des- 
iccator containing phosphorus pentoxide 
light tight box for the chosen ex- 
posure time. The processed emulsion 
examined under the microscope mag- 
nifications 1500 diameters. The 
number silver halide grains rendered 
developable determined the radio- 
activity the sample, the time expo- 
sure the emulsion and the energy 
the beta-particles emitted the sample. 
Photomicrographs are shown and dis- 


4987 
2.3.9, 2.6, 3.2.3 
The Metallographic Preparation 


Porous and Friable Coatings. CAPLAN 
AND Can. Technol., 30, 
211-213 (1952) July-Aug. 

During the metallographic examination 
the scale layers heat-resistant al- 
loys, great difficulty was experienced 
cause the tendency the porous and 
fragile oxide layers disintegrate dur- 
ing cutting, mounting, grinding, and 
polishing. The usual method mounting 
plastic pressure molding not only 
crushed the layers but did not permit 
the supporting plastic enter into the 
interstices. Describes double vacuum- 
impregnation technique using two liquid 
plastics which gave satisfactory results. 
—BTR. 5348 


2.3.9, 3.2.3, 3.8.4 


Interferometric Method for the 
Determination the Absorption Coeffi- 
cients Metals, with Results for Silver 
and Aluminum. (Method Determining 
Rate Growth Corrosion Layers 
Opt. Soc. Amer., 41, No. 12, 1047-1051 
(1951) Dec. 

Absorption coefficients determined from 
the change phase accompanying the 
reflection light normal incidence. 
interferometric method described 
for studying the rate growth cor- 
rosion layers films which have been 
exposed air. Silver could exposed 
without any apparent corrosion. The ox- 
ide layer aluminum reached maxi- 
mum thickness about angstroms.— 
BNF. 5002 


2.3.9, 4.7 


Investigation Electromagnetic 
Trans. Am. Soc. Mech. Engrs., 74, 
589-594 (1952) May. 


Use the above for measurement 
the flow molten corrosive metals 
small sizes conduit appears possess 
the greatest number advantages, The 
work described was undertaken acquire 
further knowledge the characteristics 
these instruments and some experi- 
ence their 5475 


2.4 Instrumentation 
2.4.2 


Industrial Metal Detector Design, 
Curtiss Electronics, 24, 
(1951) Nov. 


How design metal detector for 
specific application. Fundamental prin- 
ciples, basic equations and major design 
factors. typical commercial industrial 
detector. 4974 


2.4.3 


International Conference the Non- 
Destructive Testing Materials, 
Saarbriicken, Nov. 30-Dec. 1950. 
SEEMANN. Metall, Nos. 3/4, 68-69 
(1951). 


Brief reports the following papers 
presented the meeting: Berthold: 
“Non-Destructive Methods for Measur- 
ing the Thickness Walls and Coat- 
ings”; Trost: Counter-Tube 
Accessory for Testing Materials”; 
Th. Wuppermann: “Thickness Meas- 
urements During the Production 
Radiographic Inspection Berlin and 
the Eastern Zone Germany Since 
1945”; Gerbeaux and Evrard: 
“Experiences Inspecting Materials 
with Gamma Radiation”; Brachet: 
“The Use Irradiated Materials for the 
Radiological Inspection Large Ob- 
Gottfeld: “The Use Radon 
and Radioactive Isotopes England for 
ier: “The Role Fine-Structure Inves- 
tigations Non-Destructive Testing”: 
Legrand: “The Investigation 
Surface Films X-Rays and the De- 
tails Suitable Type Debye Camera 


for This Purpose”; 10, 


Stresses X-Rays, the Use Short- 


Wave Radiation”; 11. Trillat: “Mi- 


crography with Secondary Electrons”; 
12. Seemann: “Physico-Metallur- 
gical Considerations the Ultrasonic 
Testing 13. Bastien: 
“Sources Error the Ultrasonic 
Testing Metallic 14. 
Krautkramer: New Ultrasonic Test- 
ing Instrument Based the Impulse- 


Reflection Principle, and Some Results 


Obtained with 15. Homés, 
Ots, and Symon: “Belgian Methods 
Ultrasonic Testing”; 16. Pohlman: 
“Sources Error Acoustic Methods 
Testing”; 17. Cabarat: “An Acous- 
tic Method for Determining the Elastic 
Modulus and the Internal Friction 
Solids”; 18. Jellinghaus: “Magnetic 
and Electrical Methods Non-Destruc- 
tive 19. “New 
Methods Non-Destructive Testing 
Based Magnetic Properties”; 20. 
Leiris: “Methods Inspection Based 
the Principle the Milk Lime 
Process”; 21. Forster: “Methods and 
Instruments for the Practical Testing 
Surfaces”; 22. Loeville: 
Analysis Accessory Non-De- 
structive 5394 


2.4.3, 3.7.3, 1.6 


Memorandum Non-Destructive 
Methods for the Examination Welds. 
Brochure. March, 1952, pp. British 
Welding Research Association, Park 
Crescent, London, W.1. 5s. 


survey available methods: 
destructive methods (attached 
and weld probing); X-ray and 
ray radiography; magnetic methods; 
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penetrants (e.g., fluorescent dyes); elec- 
trical, chemical and acoustical (includ- 
ing ultrasonic) methods, proof testing. 
Treatment general rather than con- 
fined individual metals, and the scope 
and limitations each method are em- 
the methods suitable for each joint form, 
and the types defect that each method 


can expected reveal. references. 


—BNF. 5380 


2.6 Preparation and Cleaning 
Specimens 


2.6, 2.2.3, 2.1.2 


German Draft Specification DIN 50905 
(Sept. 1951): Corrosion Testing-Per- 
formance and Evaluation, 
334-339 (1951). 

Complete details are given the new 
draft specification for the techniques 
employed in: the preparation 
the specimens and the corrosive media, 
performance the tests, and 
the evaluation the results, i.e. deter- 
mining the loss weight, the surface 
changes, the depth attack, and the 
changes structure and mechanical 
properties the specimen, the nature 
and form the corrosion products, and 
alterations the properties the 
corrosive 5269 


CHARACTERISTIC CORROSION 
PHENOMENA 


3.2 Forms 


3.2.2, 3.7.2, 6.4.2 


Pitting Corrosion Characteristics 
Aluminum: Influence Magnesium and 
Ind. and Eng. Chem., 44, No. 
1791-1795 (1952), Aug. 

This work was undertaken deter- 
mine the influence alloying magnesium 
and manganese with aluminum upon its 
pitting probability and pitting rate. Alu- 
minum the purity range 99.5 99.99% 
was investigated using additions 1.0% 
magnesium, 1.25% manganese, and 0.5% 
magnesium-0.5% manganese. The addi- 
tions reduce the probability pitting 
and also the rate. The magnesium-man- 
ganese addition reduces the pitting prob- 
ability most but the straight manganese 
addition has the greatest effect slow- 
ing the rate pitting. Above 99.7% 
purity the probability pitting re- 
duced with increasing purity. The bene- 
ficial effects magnesium and manga- 
nese are valid the range above 99.5% 
aluminum, Aluminum, used en- 
vironments where pitting corrosion may 
encountered, should allowed with 
magnesium and/or manganese. Commer- 
cial alloys this type are 52S (2.5% 
magnesium) and (1.25% manganese). 
5353 


3.2.2, 3.7.4, 6.2.3, 4.3.6 


Influence Thermal Treatment 
Rate Cracking Carbon Steel Caused 
Ammonium Nitrate. (In Polish). 
Inst. Met., No. 17-22 
95 
Above was studied for samples sheet 
containing 0.11% carbon and 0.034% 
aluminum under constant tension and 
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immersed 40% aqueous solution 
ammonium nitrate 98°C. Analysis 
the results indicates that the form and 
the cementite phase 
steel related the rate crack- 
ing. cathodic with respect 
iron and opposes the action nitrate; 
but its presence causes the formation 
local cells which accelerate the anodic 
dissolution material the grain 
boundaries. Apparatus diagrammed; 
results are charted and illustrated 
photomicrographs.—BLR. 4993 


3.2.2, 5.9.4 


The Occurrence Intercrystalline At- 
tack Materials B.S. Specification 
L40 During Anodic Treatment. 
Electrodeposition Metals. Selected 
Government Research Rep. Vol. 1951, 
149-153. 

Experiments were made various 
types forged material B.S. Specifi- 
cation L40, with surfaces both sound 
and unsound conditions. Anodic treat- 
ment was carried out both chromium 
tri-oxide and sulfuric acid baths speci- 
fication D.T.D. 910B, and dyeing was 
carried out with black dyestuffs with 
and without acetic acid addition. was 
shown that anodizing chromium tri- 
oxide bath within the limits prescribed 
D.T.D. 910B causes considerable attack 
crystalline corrosion, the attack being 
apparently the vicinity the corro- 
sion that fresh areas are attacked. 
When the destruction unsound mate- 
rial complete, the anodic coating 
capable high degree resistance 
further attack the metal. Treatment 
sulfuric acid anodizing bath has very 
little tendency open existing attack 
and has deleterious effect sound 
material, but the film produced did not 
appear capable preventing fur- 
ther attack effectively the chromium 
tri-oxide produced film. The 
acetic acid the dye bath liable 
cause extended attack when used con- 
junction with the sulfuric acid solution 
but not with the 
solution. The most important conclusion 
the work that both the sulfuric acid 
and chromium tri-oxide baths may 
used, within the specified limits work- 
ing conditions, for treating material con- 
forming B.S. Specification L40 
sound surface condition without risk 
adverse action the 4988 


3.2.2, 8.9.4, 7.6.4 


Materials Testing Establish the 
Cause the Explosion Fireless 
Locomotive Fracture the Boiler 
Flange. (In German). 
Die Technik, 131-134 (1952) Mar. 

Intercrystalline corrosion shown 
have been the cause the 
Photographs, photomicrographs, tables 
and 5305 


3.2.3 

Investigations the Mechanism 
Oxidation Iron Single Crystals. (In 
French). BARDOLLE AND Rev. 
Met., 49, No. 613-622 (1952). 

study the formation colored 
interference films iron 300° 
oxygen atmospheric pressure, the 
nucleation oxide films very low 
oxygen pressures 850°C., the growth 
oriented films (epitaxy) 850°C. 
pressures 0.1 mercury, and 
oxidation low pressures below 850°C. 


(the thickness diminishes rapidly with 
decreasing temperature and interference 
colors appear). The research continu- 


ing.—BNF. 5438 
3.2.3, 3.4.6, 6.2.2 
Reaction Iron with Ozone. (In 


Doklady Akad. Nauk. 
S.S.S.R., 83, No. 251-252 (1952) Mar. 11. 
Enrichment oxygen with ozone had 
marked effect oxide film forma- 
tion between —83 and 


3.2.3, 3.7.2, 6.2.2 


Influence Silicon Me- 
chanical and High-Temperature Proper- 
ties Nodular Cast Iron. 
drymen’s Soc., Preprint No. 51-5, Apr. 
1951, pp. 

Two series cast irons similar 
compositions, one containing flake and 
the other containing spheroidal graphite, 
were used. Growth and scaling charac- 
teristics were also investigated. Photo- 
graphs and micrographs illustrate results. 


Data are tabulated and charted—BLR. 
5432 


3.2.3, 4.4.2, 6.5 

The Orientation and Disorientation 
Fatty-Acid and Soap Films Metal 
Surfaces. WoopHAM Abs. 
Dissert. Univ. Cambridge, 1949-1950. 
(1951), 200-201. 

The structure and orientation thin 
films normal saturated fatty acids and 
metal soaps metal surfaces were 
studied electron diffraction. room 
temperature molecules films approxi- 
mately molecule thick, formed rub- 
bing retraction, are arranged with 
their dipolar heads adsorbed the 
metal surface, and the hydrocarbon 
chains approximately normal the sur- 
face. all metals the shorter-chain 
compounds are not well oriented 
the longer chains. The shorter chains 
are better oriented chemically reac- 
tive metals than non-reactive metals. 
may observed which the surface 
film becomes disoriented owing ther- 
mal motion. This temperature specific 
the chemical nature the metal sur- 
face and the nature the film. plati- 
num, with fatty acids, the temperature 
near the bulk melting point the 
acid. cadmium, zinc, mild steel, and 
nickel much higher. suggested 
that this much higher transition temper- 
ature associated with the formation, 
situ, metallic soap. The behavior 
copper and silver anomalous. The 
transition reversible; the oriented 
layer may evaporated off platinum 
surface high temperatures but re- 
tained, after similar treatment, 
chemically reactive surface. Correlation 
those observed the frictional behavior 
fatty acids and soaps discussed. 
The role the boundary lubricant 
form thin film molecules with their 
hydrocarbon chains oriented normally 
the 4990) 


3.59 

High Temperature Oxidation Some 
Iron-Chromium Alloys. AND 
CoHEN. Paper before AIME, Philadel- 
phia, Oct., 1952. Metals (AIME), 


No. 10, 1057-1065 (1952) Oct. 
Type 


steels, 410 containing 11.44% 
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Vol. 


chromium and 0.21% nickel, Type 430 
containing 15.78% chromium and 0.43% 
nickel and Type 446 containing 26.54% 
chromium and 0.32% nickel were inves- 
tigated determining their weight gain 
vs. time curves The 
scales formed thereby were examined 
using the techniques X-ray diffraction 
and spectrographic and metallographic 
analyses attempt explain the 
discontinuities the curves and elu- 
cidate the mechanism scaling. Graphs, 
photomicrographs and 


INCO 5349 
3.2.4 


Metall, 351-356 (1952) July. 
Discusses solubility gases 
and temperature-dependence gas 
solution, effect metal change 
solubility, behavior hydrogen pick- 
ling steel, aggregation molecular 
hydrogen material under high pres- 
sure, indications presence hydrogen 
materials, gas-absorption solid met- 
als under heat, effect reaction 
gas-absorption liquid metals, hazards 
with gas-containing materials the melt, 
and degassing metal melts. Curves show 
hydrogen-solubility titanium from 
1100°C, and nickel, copper and iron 
work hydrogen-oxygen equilibrium 
copper 1150, 1250 and 1350°C 
5431 


3.5 Physical and Mechanical 
Effects 


The Influence Surface Films the 
Friction Solid Bodies. (In German). 
Schweiz. Arch. angew 
Wiss. Tech., 18, 116-127 (1952) April. 


recent investigations the 
above, with particular respect friction 
between metals. Effects the mechan- 
ical properties the oxide layers, the 
lubricant film, and attack chemical 


agents are indicated. Tables and 


The Engineering Aspects Intimate 
tralasian Engr., 1952, 43-58, Mar. 

Discusses following topics: cavitation 
erosion, covering mechanism, effect 
some variables, testing cavitation resist- 
ance; metallic wear 
scuffing, etc.; problems metallic surfaces 
nominally rest; problems surfaces 
motion; friction and frictional resist- 
ance metals; lubrication thin metallic 
films; surface films; boundry lubrication; 
extreme pressure lubricants; and fretting 
corrosion and variables affecting it. Tables 

5427 


War Wear. Paper, Inter- 
national Symposium Abrasion and 
Wear, Delft, Nov, 14-15, 1951. 
ing, 173; 594, 625-626 (1952) May 
May 16. 

Wear, defined the undesirable 
gration from solid surface, divided 
into two classes, single-sided wear 
flowing fluids including 
and double-side wear 
contact. Methods combating wear are 
protective layers such coatings, 
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Typical Rectifier Graphite Installation 

Helpful Hints Cathodic Protection Pipe Lines and 

Miscellaneous Structures 

Magnesium Anode Technical Data 
Resistance Earth Single Vertical Anode 
Resistance Correction Factors for Vertical Anode Spacings 
Selenium Rectifier Efficiency Curves 

Standard Flange Insulation Dimensional Dat 


Our new Catalog No. now being 
mailed out you have not received 


your copy, please write us. 


protection service 


NEW ORLEANS HOUSTON TULSA 


1639 Robert St. 4601 Stanford St. 310 Thompson 
New Orleans 15, La. Houston 6, Texas Tulsa, Oklahoma 
CHestnut 8310 JAckson 5171 Phone 2-9857 


Everything the cathodic protection field from 
insulating washer turnkey contract installation. 


and 
vided 
olids 
ir ar 


brication, oxidation and other surface 
treatments, conversion exchanging 
undesirable type wear for permissi- 
ble one, and diversion diverting wear 
from one surface less valuable 
more easily replaceable one. Qualitative 
analysis wear well developed but 
not the quantitative. 5304 


3.5.3, 5.9.3 


The Effect Shot-Peening Dam- 
age Caused (to Steel and Brass) Cav- 
itation. GrossMAN. A.S.T.M. 
Bull., No. 183, 61-66 (1952). 

When the relative motion between 
metal and liquid sufficiently high, 
the collapse vapor cavities may cause 
erosion and pitting the metal surface. 
This can avoided proper design, 
but occasionally higher efficiency bet- 
ter economy attained operating 
near cavitation conditions even with 
occasional cavitation present. then 
necessary use materials less suscepti- 
ble cavitation damage. The effect 
shot-peening the rate cavitation 
damage vibratory apparatus, using 
the magnetostriction principle, was in- 
vestigated. Two steels and brass con- 
taining copper 66.5% and zinc 33.4% 
were tested, the brass specimens being 
obtained from thick, cold-rolled, 
plate. The damage, measured 
rate weight loss/unit time, was 
decreased shot-peening, the amount 
decrease varying from for one 
the steels 58% for the brass. ref- 
erences.—MA. 5463 


Castings Resist Abrasive Wear. 
Brown. Foundry Trade J., 92, No. 
1866, 587-595 (1952) June 

all cases, abrasion-resistance 
comparative quality, but there are types 
service requirements for which 
possible postulate suitable qualities 
resistant materials from experience 
number applications. Corrosion and 
hardness are the factors considered. 
The way which manganese-steel 
well alloy cast irons (nickel contain- 
ing) and other alloy 
chromium-molybdenum) were developed 
meet service conditions shown. The 
manufacturing methods and applications 
for these materials are given. Nickel 
hard type cast iron has replaced chilled 
cast iron many applications. Flame 
hardening, nitriding, and surface depos- 
its abrasion-resisting material are 
considered. Graphs, photomicrographs 
and illustrations are included.—INCO. 

5423 


3.6 Electrochemical Effects 


3.6.8, 3.8.2, 3.8.4 

Hydrogen Overvoltage, Electric 
Double Layer, and Related Questions. 
GENEVIEVE Phys. Radium, 12, 
No. 673-681 (1951). 

Recent theories the nature and 
origin hydrogen overvoltage, more 
especially that due 
11, 577 (1950)] are briefly reviewed. 
Sutra has recently shown that the 
ion simply proton; previous theories 
had conceived composed free 
proton encased molecule water, 


3.6.2, 3.4.9, 2.3.4 


Experimental Approach the Prob- 
THORNHILL. Chemistry Industry, 1951, 
1201-1205; Disc. 1205-1207, Dec. 21. 

The effect water composition 


10a 
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corrosion under flow conditions was in- 
vestigated passing synthetic waters 
around the outside bright steel tubes 
parallel the long axis. The corrosion 
pattern simple salt solutions con- 
sisted parallel lines bright and 
rusting metal which represented cathodic 
and anodic areas respectively. Solutions 
salt mixture such p.p.m. 
sodium bicarbonate and p.p.m. cal- 
cium sulfate caused rust blisters which 
are believed the beginning tuber- 
culation. The effects varying and 
adding materials the water was stud- 
ied, and the results applied treatment 
natural low-hardness water contain- 
ing p.p.m. chloride. Best results 
were obtained with “Calgon” sodium 
hexametaphosphate and “Micromet” so- 
dium calcium hexametaphosphate. 5449 


3.6.8, 3.8.2 


Influence Certain Surface-Active 
Compounds the Hydrogen Over- 
voltage Platinum and Copper. 
Colloid Chem., 55, 1401-1409 (1951) Nov. 


Further information the hydrogen- 
discharge process where various foreign 
species are present low concentration 
the electrolyte. The linearity the 
hydrogen overvoltage vs. log current 
density relationships were verified for 
platinum and copper. rapid recording 
apparatus 4973 


3.6.8, 3.8.4 


Theory Overvoltage and Mecha- 
nism Corrosion. Aupusert. Chim. 
49, No. 7-8, C97-103 (1952) Aug.- 
Sept. 


The theory overvoltage applied 
corrosion phenomena, and the funda- 
mental theoretical relations these 
processes are obtained. Corrosion di- 
rect attack, secondary reaction the 
absence atmospheric oxygen, and 
the presence oxygen, are treated ki- 
netically. 5319 


3.6.6, 6.3.6, 3.7.2, 4.3.1, 4.4.1 


The Corrosion-Resistance Copper 
and Some Copper Alloys. Van 
Jr. Polytechn. Tijdschr., Nos. 
7/8, 119a-127a (1951). 

general account given the cor- 
rosion-resistance copper (99.9% pu- 
rity) and its alloys with zinc, tin, alumi- 
num, Galvanic corrosion 
dealt with. The action copper and 
its alloys the following solutions 
described. Hydrochloric acid, sulfuric 
acid, nitric acid, phosphoric acid, sul- 
fur dioxide, acetic acid, fatty acids, and 
alkaline, ammonia, and saline solutions. 
table sets out the relative corrosion- 
resistance copper, bronze (copper 88, 
tin 10, zinc 2%), silicon bronze (copper 
97, silicon 3%), aluminum bronze (cop- 
per 95, aluminum 5%), red brass (copper 
85, zinc 15%) and yellow brass (copper 
60-70, zinc 40-30%) some 160 solu- 
5170 


3.6.6, 5.3.2, 6.4.2, 6.2.3 


The Protection Steel Bolts Used 
Aluminum Structures. Tin and Its 
Uses. No. 25, (1951) Dec. 


Steel bolts with 
treatments were fixed into aluminum 
plates and exposed for weeks 
sodium chloride spray; humid, sulfur- 
dioxide containing atmosphere; and 
natural marine and industrial environ- 
ments. The protective coatings used 


Vol. 


were: sherardized, zinc plated, black 
oxide finish, cadmium plated, parkerized, 
and alloy coated. Best protec- 
tion was obtained from the 80/20 tin- 
alloy coating which permitted easy 
removal the bolts from the aluminum 
plates after the test and produced 
minimum amount plate corrosion, 
Zinc coatings gave the next best all- 
around performance, Although the zinc 
was appreciably corroded the end 
the test period, the aluminum plates 
were only slightly attacked and the steel 
base was fully intact. The bolts were not 
easy unscrew those protected 
with the alloy. None the other 
protective coatings were entirely satis- 
factory. some cases, severe corrosion 
the aluminum occurred and the bolts 
were difficult remove. The sodium 
chloride spray was more severe test 
than the sulfur dioxide loaded atmo- 
sphere. Field tests confirmed the rela- 
tive merits the finishes determined 
the laboratory tests. Unprotected 
steel and brass bolts were included 
5137 


3.6.8, 2.4.4, 2.3.5 


Electronic Instrumentation for Over- 
voltage Measurements. 
COPOULOS, ERNEST YEAGER, AND FRANK 
Electrochem. Soc., 98, No. 
68-73 (1951). 

Electronic instrumentation been 
developed for the measurement over- 
voltage the commutator indirect 
The current may 
for periods ranging length from 
microseconds one-half the repetition 
rate for repetition rates from 3000 
tinuously variable from am- 
peres. Provision made for measuring 
rapidly varying potentials during 
riods short microseconds any 
known time after the interruption 
initiation the polarizing current, thus 
permitting quantitative study the 
cay well the build-up anodic 
The potential 
measurements involve the use 
gated-bridge null detector conjunc- 
tion with ordinary potentiometer. 
Typical accuracy the potential meas- 
urements milli-volts for measure- 
ment periods microseconds dura- 
5071 


3.7 Metallurgical Effects 


Microstructural Instability Steels 
for Elevated Temperature Service. 
Am. Soc. Testing Ma- 
terials, Preprint No. 28, 1951, pp. 
Describes effect exposure for 10,000 
hours (about months) 900, 1050, 
1200°F. microstructure, hardness 
room temperature, and notch-impact 
strength different temperatures 
ferritic austenitic steels which may 
applied elevated temperatures.— 
BLR. 5000 


3.7.1, 6.2.2 

The Structure Corrosion-Resistant 
Silicon Cast Iron. AND 
Prwowarsky. Neue Giesserei, Tech. Wiss. 
Beih, No. 83-86 (1950) Feb. 
Steel Inst. (London), 169, Part 
(1951) Sept. 


The composition corrosion-resistant 
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13-16% silicon iron corresponds the 
solution the iron-carbon-silicon 
system, yet many physical properties 
indicate that cannot homogeneous 
solution. has not been possible ex- 
amine the alloy metallographically be- 
cause the corrosion resistance has made 
etching impossible. has been found 
that alkaline sodium picrate, 80% phos- 
phoric acid hydrofluoric acid-nitric 
acid-water mixtures will reveal the 
micro-and micro-structures the alloy, 
especially used hot. marked segre- 
gation found the grains the solid 
solution and appears due 
decomposition silicon-rich silicon 
5251 


3.7.2, 4.3.2, 6.2.5 


Influence Composition Corrosion- 
Resisting Steels Resistance Sul- 
phuric and Acids. 
Deciema Mtg., 1951. Werkstoffe Kor- 
rosion, 209-211 (1952) May-June. 

Consideration materials which 
chromium passivating agent, and ma- 
terials which, spite their chromium 
conient, assume the characteristics 
nickel alloys. Experiments steels and 
allovs with varying contents nickel, 
chromium, molybdenum, copper and 
iron, with notes the influence the 
individual nickel, chromium, molybdenum 
and copper contents are 

5378 


3.7.2, 6.2.1, 2.3.6, 7.7 


Structures 
Alloys for Permanent Magnets. 
Doklady Akad, Nauk SSSR, 79, 
77-80 (1951) July 


analysis iron-alumi- 
num-nickel alloy with optical and electron 
microscopes provides data for adding 
and correcting Bradley and 
diagram for this system. Results are 
discussed and 5254 


3.7.2, 6.2.5, 2.3.4 


Improving Stainless Quality the 
Use Minor Selenium Additions. 
Michigan Steel Casting Co. 
Alloy Casting Bull., No. 15, 1-2, 5-6 
(1951) Mar. 


late addition selenium the 
melt, either the ladle when tapping 
from larger furnaces, the molten 
bath induction furnaces, will effectively 
prevent the last traces internal gas 
voids 18-8 type stainless steel. Addi- 
tion low 0.01% selenium was 
effective degasification agent and can 
relied from heat heat. Selenium 
added the form 50-50 ferro- 
selenium. Additions selenium 
0.085% did not have any effect the 


Stainless steels CF-8 


19.33% chromium, 1.01% silicon, 0.07% 
carbon), CF-8M (11.79% nickel, 18.82% 
chromium, 1.12% silicon, 2.8% molyb- 
denum), and FA-20 
19.79% chromium, 1.02% silicon, 4.43% 
copper, 3.60% molybdenum). Corrosion 
Studies were made the boiling 65% 
nitric acid test. Selenium and tellurium 
can used interchangeably with equal 
effectiveness —INCO. 5271 


3.7.3, 3.5.8, 3.5.7 


Effect Internal Pressure Stresses 
and Strains Bolted-Flanged Connec- 
Pont. Paper, A.S.M.E. Ann. 
Y., Nov. 26-Dec. 1950. Trans. Am. 
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LARGE DIAMETER PIPING 


Installation large diameter SARAN RUBBER 
lined pipe, fittings and valves safely transports 


de-ionized water without contamination 


Saran rubber has served over three 
years this water-conditioning plant 
without shutdown. De-ionized water 
for chemical processing transported 
and stored with complete safety 
pipes and tanks lined with saran 
rubber. 


part this important 
installation showing 8”, 10” and 12” 
diameter saran rubber lined pipe, 


Saran Lined Pipe Company 
2415 Burdette Ave., Ferndale, Mich. 
saran rubber tank linings. 
Name 

Company 

ress 

Add 
City State 
| 1133C | 


fittings and valves used for the trans- 
portation large volumes de- 
ionized water. This installation has 
proved successful that du- 
plicate water-conditioning plant, 
doubling the output de-ionized 
water currently under construction 
with saran rubber again specified 
lining for pipe and tanks. 


This same chemical water-condition- 
ing plant employs saran rubber lined 
tanks for the acid regeneration ion 
exchange resins. Consult your nearest 
authorized saran rubber applicator 
for your process lining problems 
contact your local SARAN LINED PIPE 
COMPANY office for list appli- 
cators who service your plant. Offices 
New York Boston Pittsburgh 
Tulsa Philadelphia Chicago 
Portland Indianapolis San 
Francisco Houston Salt Lake City 
Los Angeles Seattle Cleveland 
Charleston. C.* Toronto Montreal. 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, FERNDALE, MICHIGAN 


HANDLES DE-IONIZED WATER 


| 
thus 
e de- 
| 
=| | 


Soc. Mech. Engrs., 73, 553-562, disc. 562- 
568 (1951) July. 

shown that the elastic deforma- 
tion, and therefore the forces and mo- 
vary with the magnitude the internal 
fluid pressure, and that the actual con- 
ditions existing bolted joint will 
considerably different from those as- 
sumed the concept design which 
the rules the A.S.M.E. Unfired Pres- 
sure Vessel Code are based. For cer- 
tain critical ranges joint diameter, 
pressure and stress, important 
analyze the design for the actual con- 
ditions that will obtained assem- 
bling the joint, test pressure and 
service. Formulas are derived for cal- 
culating these conditions and the results 
are summarized the form design 
procedure. 5276 


3.7.3, 3.7.4, 3.5.9, 6.2.5 

Effect Prior Treatment Precipi- 
(N. Y.), 30, 385s-396s (1951) Aug. 

Effect heating between 1700 and 
2300°F. after cold deformation, and 
cooling rate therefrom, the formation 
the sigma phase 18% chromium-8% 
nickel-niobium and 25% chromium-20% 
nickel stainless steels during subsequent 
exposure 1300°F. for 7500 hours 
discussed and illustrated. Numerous 
micrographs, charts, and tables—BLR. 


5415 


3.7.3, 6.2.5, 8.6.3 

Corrosion Resistance Weld Zone 
Stainless Steels. (In Japanese). 
YUTAKA IMAI, MANABU 
UENO, AND TosHIAKI Me- 
chanical Laboratory (Japan), 262-268 
(1951) Oct. 

Presents comprehensive description 
the above encountered the Japa- 
nese textile industry. Data are tabulated 
and charted for various chemical solu- 
tions stainless-steel compositions. 
Results are summarized 
BTR. 4950 


3.8 Miscellaneous Principles 


3.8.2, 5.2.3, 3.2.2 

Effect Anions the Electrolytic 
Behavior Metals. Col- 
lection Czechoslov. Chem. Communs. 
(Czechoslovakia), 15, 1101-1106 (1951). 

Previous expositions Vyskocil 
the corrosion magnesium and iron are 
explained the formation local ele- 
ments with adsorbed anions local 
anodes. Strongly adsorbed anions form 
protective film, the corrosive power 
inversely proportional the adsorp- 
tivity the anion. Since the anions are 
not consumed the process, they may 
considered catalysts. Carbon 
dioxide, carbonates, and salts weak 
acids are corrosive salts strong 


5261 
3.8.2, 6.2.2, 5.8.2 
Irreversible Electrode Potentials 


Iron Electrolytes Containing Corro- 
sion Inhibitors. (In Russian). 
(Izvest. Acad. Nauk, SSSR). Section 
Chemical Sciences, 1951, 674-677, Nov., 
Dec. 

study was made the above 
electrolytes containing 
and sulfate inhibitors. Data are 
5268 
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3.8.2, 6.3.15, 4.3.2 

The Difference Effect Titanium 
Dissolving Hydrofluoric Acid. 
chem. Soc., 98, No. 351-355 (1951). 

Commercial titanium was coupled with 
platinum and the difference effect meas- 
ured during its dissolution 0.1, 0.24, 
0.5, 1.0, and normal hydrofluoric acid. 
The difference effect was almost inde- 
pendent the acid concentration and 
was directly proportional the galvanic 
milliamperes per sq. centimeter. The 
theory local elements adequately ex- 
plained all the properties the differ- 
ence effect, indicating that the dissolution 
electrochemical process. The degree 
polarization local elements formed 
different metals can determined 
the difference effect. 


5255 


3.8.2, 6.6.4 

Graphite Anode. (In German). 
THIELE AND EBERHARD WEISE. 
Electrochem., 55, 193-199 (1951) Apr. 

Effects nature and concentration 
mineral-acid electrolytes anodic oxi- 
dation were investigated. Results show 
that evolution oxygen accompanied 
corrosion the honeycomb planes 
the graphite lattice and the rings. 
Photographs, diagrams, and graphs. 
5259 


3.8.3, 6.3.8, 3.8.2 

Study the Anodic Passivation 
Lead, Part Effect and Co** Ions 
the Passivation Lead Zinc Sul- 
fate Solution. (In Polish). 
SKI AND Prace Glownego 
Inst. Met., No. 501-505 (1951). 

The change lead anode potential 
with time was studied experimentally 
various current densities, using Curie 
electrometer and photographic recorder. 
Typical potential-time curves obtained 
under “normal” experimental conditions 
are presented. Results obtained with 
pure lead anodes and with lead anodes 
containing silver are compared.— 


BTR. 4997 


3.8.4 

The Work Functions Copper, Sil- 
AND MITCHELL. Proc. Roy. Soc., ser. 
210, 70-84 (1951) Dec. 

Presents results study changes 
the work functions metallic surfaces 
which result from adsorption oxygen 
and formation oxide films upon them. 
Copper, silver, and aluminum were used 
for these experiments, 
show three distinct types behavior 
when they react with oxygen. refer- 
ences.—BLR. 5364 


3.8.4 

Phys. Chem., 56, 657-660 (1952) May. 

Results determinations the sur- 
face tension solid silver pure helium 
and atmosphere controlled helium- 
oxygen mixtures. Apparatus diagrams, 
graphs, and 5421 


3.8.4, 2.3.9 

The Mechanism Exchange Between 
Radioactive Ions Solution and Metal 
Paper before Electrochem. Soc., Buffalo, 
Oct. 11-13, 1950. Electrochem. Soc., 98, 
No. 301-306 (1951) Aug. 

The mechanism exchange between 


Vol. 


metals and ions solution was studied 
with radioactive cobalt solutions into 
which etched and ground specimens 
cobalt, nickel, iron, 18-8 stainless steel, 
titanium, platinum, copper, copper-platinum- 
brass were immersed the presence and 
absence oxygen. The radioactivity 
the metals and the distribution cobalt 
the surfaces was determined. The 
results indicate that local cell action, due 
differences potential the metal 
surfaces, the factor which governs the 
radioactivity acquired the metals. 
The influence oxygen depends the 
protective nature the oxide film 
formed. The orientation the grains 
markedly affects the distribution and 
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3.8.4, 2.3.9, 6.2.1 

Study the Selective Oxidation 
the Ferro-Nickel Alloys X-Ray Dif- 
Compt. rend., 232, No. 20, 
1843 (1951). 


Pfeil Iron Steel (Lon- 
don), 119, (1929)] and others have 
shown that when iron-nickel alloy 
exposed air high temperature se- 
lective oxidation occurs, the proportion 
iron the oxide increasing with the 
time. Moreau and Benard recently 
Met., 47, 317 (1950)] showed that 
chemical analysis the underlying metal 
the evolution this reaction could 
followed. Since thicknesses the metal 
the order 0.01 are involved, 
more delicate method required, and 
Moreau and Benard applied X-ray back- 
reflection analysis measure the 
tal parameter the solid solu- 
tion with accuracy They 
also studied this method the metallic 
phase immediate contact with the 
oxide the alloys containing 10, 20, 
and 30% nickel. The enrichment 
nickel very rapid first and then 
slows down progressively, tending 
all cases towards pure nickel according 
the reaction: Ferric oxide (rich 
iron) oxide ferric oxide (poor 
iron) nickel. Nickel oxide appears 
unable co-exist with ferric oxide 
the presence iron—MA. 4963 


3.8.4, 3.7.4, 6.2.3 


Influence Temperature Corro- 
sion Rates Moving Conditions. 
WorMWELL AND Ison. Gt. Brit. 
Dept. Sci. and Ind. Res., Chem. Res. 
Lab., Teddington. Chemistry Industry 
(London), No. 15, 293 (1951) April 14. 


The influence temperature the 
speeds movement solu- 
tions greater than would expected 
from previous work under static condi- 
tions. Under conditions rapid move- 
ment, the rate-controlling processes are 
chemical rather than physical 
nature. Under stagnant conditions, how- 
ever, the rates diffusion and convec- 
tion dissolved oxygen influence the 
corrosion rates. 

The corrosion rate grit-blasted mild 
steel specimens was almost doubled 
rise temperature from 25° 30°C, 
whereas the corrosion rate emeried 
specimens usually increased only 
Different corrosion rates for the two 
surfaces can expected because the 
differences residual stresses, disior- 
tion, and flow the metal, and because 
the different character and thickness 
the oxide films formed during the 
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face preparation. These factors make the 
grit-blasted steel more reactive than the 
emeried surface. 

Specimens mild steel meter sq. 
were prepared either emerying 
Oakey’s paper followed degreas- 
ing liquid benzene, grit-blasting 
with steel grit and degreasing ben- 
zene vapor. The samples were immersed 
0.1 normal sodium chloride solution 
for days temperatures 22°-30°C. 
while being revolved speed 1,965 
feet per 5275 


3.8.4, 3.8.2, 3.6.8 

The Mechanism the Cathodic Hy- 
drogen Evolution Reaction (on Mer- 
cury, Silver, Nickel, and Platinum). 
Electrochem. Soc., 99, No. 169-186 

Some the problems concept and 
the field cathodic hy- 
drogen evolution are discussed and clari- 
fied. shown that full derivation 
and correlation kinetic equations 
which assume mechanism reveals ex- 
pressions for several parameters which 
take values specific one more mech- 
the estimation the value 
parameters, the statistical method 
treating data has proved indispensa- 
ble, but further method ascertaining 
the the reaction ex- 
the kinetics the individual reaction 
paths that the expected values the 
paranieters common all paths may 
deduced. Treatment number mecha- 
important acid and alkaline so- 
lutions shows them distinguishable 
experimentally. Using published data, 
the actual conditions under which vari- 
ous reaction paths take place mercury, 
silver, nickel, and smooth 
cathodes are calculated. These deduced 
paths can compared with observa- 
tion, thus verifying the occurrence 
particular reaction path. also pos- 
sible demonstrate the impossibility 
some mechanisms specific cases. Re- 
cent advances which the methods de- 
scribed have made possible are discussed 
relation data which have now be- 


5395 


3.8.4, 4.3.2, 6.2.2, 6.3.3 


The Problem the Mechanism De- 
termining the Rate Solution Met- 
als Concentrated Acids. (In Russian). 
Ia. Gen. Chem. (U.S.S.R.) 
(Zhurnal Obshchei Khimii), 22, No. 84, 
(1952) Jan. 

study was made the solution 
iron and chromium hydrochloric acid 
and sulfuric acid. Data are tabulated and 
charted. 5476 


3.8.4, 4.4.7, 6.5 


Catalytic Effect Metals Oxida- 


Paper, A.S.M.E. Meet. Petr. Div. Toronto, 
June 1951; Sci. Lubrication, No. 16- 
(1951) Aug. 


Aluminum steel were 
have little catalytic effect 
the oxidation lubricating oils and 
resist corrosion oxidized oifs bet- 


ter than other commercial metals. Cop- 
and low-carbon steel accelerated 
markedly. Copper, lead, and 
zinc, general, were corroded much 
extent than were any the 
other metals. number cases low- 
carbon steel, pure magnesium, magne- 


sium AM3S, and tinplate were also less 
resistant corrosion. 4967 


CORROSION ABSTRACTS 


3.8.4, 6.2.2, 3.7.4 

Role Crystal Orientation the 
Oxidation Iron. CULBRANSEN 
AND Electrochem. Soc., 
99, 360-368 (1952) Sept. 

Describes and illustrates results ex- 
periments made using 
diffraction high-temperature camera for 
the oxidation single crystal iron 
related the processes oxidation 
and corrosion. Photographs and tables. 
references.—BTR. 5414 


3.8.4, 6.2.2, 4.3.2 
Solution Iron Dilute Sulfuric 
Monatsh., 83, 248-250 (1952) Feb. 15. 
Tabulated data confirm Ehrenhaft’s 
discovery that magnetic field increases 
the evolution oxygen due solution 
5326 


FOUND IT! 


3.8.4, 3.2.3, 6.4.2 

Structure Amorphous Aluminium 
168, No. 4275, 600-601 (1951) Oct. 

Electron diffraction photographs 
the oxide coating reveal 
two diffuse rings which can inter- 
preted size effect only, the assump- 
tion being that the material consists 
normal crystals the grain size which 
exceedingly fine. The second possi- 
bility that the layer consists totally 
disordered, uniformly built molecular 
groups. The diffraction patterns show 
that amorphous aluminum oxide con- 
sists tetrahedral particles. attempt 
find the atomic arrangements the 
groups, aluminum oxide appeared 
give the best results. further paper 
will published the mechanism 
oxidation.—ALL. 5224 
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CORROSIVE ENVIRONMENTS 


4.2 Atmospheric 


4.2.3, 4.6.2, 7.4.2 


Behavior Superheater Tubing Ma- 
terials Contact with Combustion At- 
Memorial Institute. Paper before ASME, 
Ann. Mtg., Atlantic City, Nov. 25-30, 
1951. Trans. Am. Soc. Mech. 74, 
No. 813-819 (1952) July. 


Evaluation commercially 
able alloys for suitability superheater 
and reheater tubing metal tempera- 
tures 1350°F. One part the pro- 
gram deals with the reaction high- 
pressure, high-temperature steam 
such materials. The other part con- 
cerned with corrosion flue gases and 
slag-forming ash the external surface 
the tubing. The test materials con- 
sisted austenitic stainless steels, nickel- 
base alloys, such Inconel and 
and aluminized mild steel. the 
tests reported, low-sulfur coal and gas 
produce combustion products which are 
only mildly corrosive. High-sulfur, high- 
alkali, and high-vanadium fuels produce 
combustion products which are often ex- 
tremely corrosive toward metals. Photo- 
micrographs, tables, graphs and ref- 
erences are 5437 


4.3 Chemicals, Inorganic 


4.3.2 


Corrosion: Metals for Use with Nitric 
Acid. Ind. and Eng. 
Chem., 44, No. 10, 101A-102A, 104A 
(1952) Oct. 


Three classes metals are available 
for service handling straight nitric 
acid. High silicon irons, 18-8S (type 
304) and 17% chromium (type 430) 
stainless steel are generally used for 
variety conditions temperature and 
concentration. Titanium, aluminum, Type 
316 (18-8S-Molybdenum) and 
are used under certain conditions only 
because cost, limited corrosion re- 
sistance, resistance only specific con- 
centrations combination these. 
Inconel, and Durco D-10 not 
offer increased corrosion resistance 
justify their cost. Ordinary cast iron, 
nickel cast irons, magnesium, steel, and 
low alloy steels are generally not used 
because insufficient corrosion resist- 
ance.—INCO. 5482 


4.3.2, 6.2.2 


Action Dilute Sulfuric Acid 
Magnetized Iron. AND 
Nature, 168, (1951) July 14. 

has been stated that addition 
hydrogen, oxygen evolved consider- 
able quantities above reaction whereas 
with unmagnetized iron 
nomenon occurs, Results obtained using 
spectroscopically pure iron show that 
this difference apparently nonexistent. 
—MR. 5264 


4.3.2, 6.2.2, 6.2.3 


Construction Materials That Stop Sul- 
SHEPARD. and Power, 61, 99-100, 
(1951) Nov., Dec. 


Types and applications materials 
that help solution problems involv- 


ASSOCIATION CORROSION ENGINEERS 


ing corrosion, abrasion, heat, and pres- 
sure. Limitations the use cast iron 
and steel and ways compensating for 
them.—MR. 


4.3.2, 6.2.5 

The Corrosion 18-8 Stainless Steel 
AND Sheet Metal 
Ind., 29, 369-370 (1952) Apr. 

view variance corrosion re- 
sistance metals nearly identical 
composition, investigation was made 
determine correction. melts were 


studied. Results are 
5328 


4.3.2, 6.4.2 

Aluminum Alloys for Handling and 
Storage Fuming Nitric Acid. 
Corrosion (News Section), 
(1952) Jan. 

Results tests showing the resistance 
aluminum corrosion nitric acid. 


—MR. 5278 
4.3.3, 3.5.8 
Corrosion: Materials for Use with 


Caustic Soda. Ind. and 
Eng. Chem., 44, No. 81A-82A, 84A 
(1952) June. 

Materials construction for handling 
caustic soda are discussed with particular 
reference stress-corrosion welded 
steel. Nickel the best material for han- 
dling caustic all concentrations and 
temperatures including fused material 
900°F. The only limitation that 
severely stressed nickel may show crack- 
ing strong caustic temperatures 
600°F and higher. The rate corrosion 
steel caustic very high (550- 
600°F) temperatures quite high and 
nickel nickel alloy materials are re- 
quired. Cracking because the so-called 
caustic embrittlement one the early 
recognized forms stress-corrosion. 


5481 


4.3.3, 6.3.10, 6.2.1, 5.4.5 


How Handle Liquid Caustic. 
Paper before TAPPI, Ann. 
Mtg., 1951. Chem. Eng., 58, No. 112- 
113, 282 (1951) Aug. 

liquid caustic soda system, flange 
quality steel preferred for tanks. Black 
iron, carbon steel, and cast iron are best 
for pipes and fittings. Cast iron pumps 
have shorter life than nickel and nickel 
alloys. small amount iron contam- 
ination occurs with all-iron construction. 
this objectionable, nickel, nickel- 
clad steel organic coatings may 


5046 
4.3.3, 6.3.21 


The Oxidation Lithium and the 
Alkaline Earth Metals Liquid Am- 
monia. THOMPSON AND JACOB 
Am. Chem. Soc., 73, No. 
1243-1245 (1951) Mar. 

study the oxidation behavior 
lithium and the alkaline-earth metals 
liquid ammonia, under conditions inhib- 
iting amide formation the case so- 
dium reported. All the metals behave 
nearly alike under the conditions de- 
scribed, the product every case con- 
taining chiefly monoxide and relatively 
low proportion peroxide. Dissolution 
data for the metals and absorption-spectra 
studies the oxidized solutions are dis- 
5258 


4.3.4, 5.9.1 
Corrosion Retained Treatment 


Vol. 


Chemicals Phosphated Steel Surfaces, 
Iron Steel Inst., 171, Pt. 
(1952). 

Brown points out that corrosion not 
confined creviced joints and illustrates 
effects obtained the fringes drain- 
ing trails after chromic rinsing. The au- 
thors comment his findings and point 
out the importance effective rinsing 


4.3.5, 6.1 


Hollingsworth and Whitney. Paper Trade 
No. 20, 253-254, 256-257 (1952) 

ov. 14. 


handling dry chlorine, drums and 
tank cars are made steel. Valves are 
bronze, steel with Monel stems, 
Hastelloy used for valve trim. Steel 
pipe used all dry phases the 
liquid and gas handling. When handling 
wet chlorine, Hastelloy used and 
high silicon cast irons have also been 
adopted, Several plastic materials have 
been developed that show great prom- 
ise. Stainless steels are useful for low 
concentrations chlorine but are apt 
rapidly attacked under some condi- 
5357 


4.3.5, 6.3.10, 3.5.9, 3.5.7 


Materials for Fluorine Control Equip- 


Calif. Inst. Tech. Metal Progress, 59, No. 


660-663 (1951) May. 


Handling liquid and gaseous fluorine 


under high pressure. Nickel and several 
high nickel alloys have good resistance 
gaseous and liquid fluorine 
made possible the safe handling 
over wide range operating pressures 
and temperatures. small capacity, high 
pressure storage tank for liquid fluorine 
composed inner tank for liquid 
fluorine made “A” nickel, container 
for liquid nitrogen and high vacuum 
insulating shell both Monel. Nickel 
fluoride deposits resulted when water 
was not removed from the tank. Pure 
nickel inferior Monel liquid 
fluorine container because its suscep- 
tibility attack hydrofluoric acid. 
Liquid nitrogen and vacuum jackets are 
used liquid fluorine feed lines. The 
fluorine channel made “A” nickel 
seamless tubing. reduce differential 
thermal expansion, the expansion ring 
and jacket tubes are made Monel. 
Flange sections were “K” Monel. Rings 
soft nickel effected the interflange 
sealing. Age hardening did not prove 
detrimental the fluorine resistance 
“K” and “Z” Monel. high pressure 
control valve for liquid 
achieved complete shut-off for working 
pressures 800 psi seating 25% 
aluminum against Monel. 


bellows Monel was used separate 


the secondary packing gland from the 
liquid The single-ply bellows 
was silver soldered the pintle and 
body. The soldered areas were heavily 
nickel plated provide corrosion re- 
sistance, compact flake 
powdered nickel and acid-treated shredded 
asbestos was used primary 
stem packing for the liquid fluorine 
valve. “S” Monel was used the piston 
housing. 440-C stainless ball gave ex- 
cellent service rolling ball type 
flowmeter. nickel, age hardened 
Brinell 330, was employed for the criti- 
cal orifice plate, track and retainer 
ments, The upstream and downstream 
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adapter and the casing were 
made Monel. the production 
fluorine, Monel finds application tub- 
ing, filter screens 
shields; nickel for the sodium fluoride 
purification towers, simple globe-type 
valve with cast nickel body, Monel 
pintle and soft nickel seating surface 
used for control. Illustrations are given. 


—INCO. 5199 


4.3.6, 3.6.10, 6.2.2, 6.6.5 


Corrosion Iron Concrete Caused 
Alternating Currents. Oscar Soarpa. 
Atti. accad. Rend, Classe sci. 
fis., mat. nat., 10, 275-280 (1951) April. 

Alternating currents industrial fre- 
quency flowing through reinforced con- 
crete structures will 
corrode ferrous reinforcements provided 
chlorides are absent. Considerable cor- 
rosion damage can result, however, when 
steel embedded chloride-containing 
concretes, even the chloride concen- 
tration does not exceed the amount com- 
admixed anti-freezing agent. 


diameter and long, and pairs 
iron bars, 0.2 cm, were in- 
respectively, freshly cast chloride-free 
concrete and concrete containing 
grams per liter sodium chloride. Al- 
ternating current 160 volt potential 
and frequency, giving current 
density 0.2 amp. per sq. decimeter, 
was applied the electrodes for days. 


the test, electrodes immersed 
chloride-free concrete were intact, whereas 
those embedded the chloride-contain- 
ing mix were heavily rusted and pitted. 
Corrosion the steel cylinders was 
more localized but generally less severe 
than that the iron rods. 


4.3.6, 6.2.2, 3.5.9 


Surface Reaction Between Alumi- 
num Monofluoride and Iron Elevated 
Temperatures. (In German). ARMIN 
SCHNEIDER AND WERNER SCHMIDT. 
Metallkunde, 42, 73-75 (1951) Mar. 

Shows the possibility forming, from 
aluminum monofluoride adherent diffused 
layer aluminum heated iron, con- 
aluminum trifluoride which 
times hard iron. High-temperature 
atmospheric corrosion tests with alumi- 
num trifluoride-coated iron gave excel- 
lent results. Graphs, photomicrographs, 
and references are 

4959 


4.3.7, 6.5 


Handling Liquid Hydrogen Sulfide. 
Phillips Petroleum Co. Ind. and Eng. 
Chem., 44, No. 10, 2497-2500 (1952) Oct. 

Liquid hydrogen sulfide surge tank 
constructed fire-box quality steel 
A-70. Corrosion 
Problems with carbon steel service 
with anhydrous hydrogen sulfide have 
not been severe, Such copper alloys 
Admiralty brass and antimonial-Admiralty 
metal show fairly good resistance 
hydrogen sulfide corrosion, alumi- 
num, Stellite, Inconel, Ni-Resist, and 304 
and 316 stainless steel, Aqueous hydro- 
gen sulfide much more corrosive than 
anhydrous hydrogen sulfide, 
various metals act differently the two 
media. Embrittlement failures have been 
experienced valve trim and Bourdon 
tubes made carbon steel and Type 
304 stainless steel. Type 316 makes sat- 
isfactory Bourdon 5400 


CORROSION ABSTRACTS 


4.4 Chemicals, Organic 


4.4.3, 6.1 


Extractive Distillation High-Purity 
HOLM. Shell Development Co. Paper be- 
fore A.P.I., Midyear Mtg., San Francisco, 
May 1952. Oil Gas J., 51, No. 68-70, 
(1952) June 


Discussion the application Shell 
Oil Co.’s new process for the production 
nitration-grade aromatics, benzene 
and toluene, and how the problem 


product purity met. The 


process consists steps, one being 
distillation the presence phenol. 
Most the equipment phenol service 
carbon steel except some cases 
where Type 316 stainless and Worthite 
are used. One table lists the effect 
temperature the corrosion steel 
phenol and another gives the corrosion 
rate different alloys phenol service. 
Alloys include carbon-steel, 12%-chro- 
mium steel, 18-8, Durimet stainless steel, 
24-20, nickel and aluminum 2-S. Diagram 
and tables are given—INCO. 5471 


4.4.5, 6.4.2 


Corrosion Aluminum Carbon 
Massachusetts Inst. Technology. 
.T. Quarterly Rept., No. pp. 
(1951) July 1—Sept. 30. 


When aluminum was exposed boil- 
ing carbon tetrachloride, induction 
period existed before reaction occurred. 
This delay increased with dissolved wa- 
ter, carbon disulfide, oxygen the 
carbon tetrachloride, and decreased 
the presence corrosion products. The 
corrosion rate, after the induction period, 
was very high and was doubled water- 
saturated solvent. Oxygen, nitrogen, and 
corrosion products have practical 
effect the rate whereas hydrochloric 
acid increases 35%. The induction 
period for aluminum alloys was greater 
than for high purity aluminum and the 
long-time corrosion rates 
lower than for pure aluminum. This fact, 
combined with negligible effects gal- 
vanic coupling applied potential 
1.5 volts, suggests that direct chemi- 
cal reaction occurs. Diagrams, tables and 
graphs are included. 

5060 


4.4.5, 6.4.2, 3.2.3 


Effect Oxide Films the Reaction 
Aluminum with Carbon Tetrachloride. 
setts Inst. Technology. Quarterly 
Rept., No. pp. (1951) July 
Sept. 30. 

Attempts improve the protective 
film aluminum anodizing resulted 
some extension the induction period, 
but not practical extent. This was 
true whether anodized coatings were 
produced ammonium tartrate sul- 
furic acid electrolytes. The natural film 
forming evaporated aluminum was 
more protective over long periods ex- 
posure than either the anodized heated 
films, but these, too, could damaged 
scratching either during before 
exposure boiling carbon tetrachloride. 
The superior resistance some alumi- 
num alloys boiling carbon tetrachlo- 
ride probably not related oxide 
coating but rather protective film 
another kind. Graphs and tables are 


4.4.7, 1.6 


Performance Lubricating Oils. 
179 pp., 1951. Reinhold 
Publishing Corp., New York. 

This book, containing numerous charts, 
tables, and illustrations, summarizes and 
evaluates available data performance 
characteristics lubricating oils under 
various conditions. The subject ap- 
proached from the point view per- 
formance, rather than specific application. 
Chapters are devoted such topics 
the lubrication process, flow character- 
istics, sludge and lacquer deposition, 
bearing corrosion, emulsification and 
foaming, viscosity, pour point, and ex- 
treme-pressure lubrication. chapter 
manufacturing methods designed 
point out the effects each step the 
manufacturing process upon the per- 
5182 


4.4.7, 6.3.8, 3.4.6 


The Role Peroxides the Corro- 
sion Lead Lubricating Oils. 
AND Garner. Inst. Petro- 
leum, 37, 225-238 (1951) May. 

investigation was undertaken 
the corrosion lead lubricating oils 
undergoing oxidation average tem- 
perature 150°C. Methods were devised 
for the determination acid contents 
the oils, the determination peroxide 
content the oils, and the rate cor- 
rosion lead. High-temperature oxida- 
ion white oils and engine oils produced 
peroxides and acids. The peroxides, 
conjunction with the acids, are capable 
producing corrosion pure lead 
the absence atmospheric oxygen. Pro- 
vided that appreciable acidity has been 
developed, the rate corrosion inde- 
pendent acid concentration. but de- 
pendent the peroxide content, 
corrosion took place the absence 
peroxides. the presence acids and 
peroxides, the rate corrosion con- 
siderably influenced the presence 
atmospheric oxygen the oil; atmos- 
pheric oxygen, conjunction with the 
peroxide content, controls the rate 
corrosion. For the engine oils, the con- 
centration atmospheric oxygen had 
the greater influence, and for the white 
oils the peroxide concentration had the 
greater influence. The work has shown 
the importance peroxides and atmos- 
pheric oxygen the mechanism cor- 
rosion, thus supporting the theory that 
the metal oxidized before reacting 
with the acids. 5215 


4.4.9, 6.2.5, 3.5.3 

How Equipment Adaptability Aids 
Forstmann Woolen Co. Power Eng., 56, 
No. (1952) May. 

Coal feeder system developed difficul- 
ties with wet coal the pipe between 
the bunker and coal scale and the dis- 
charge pipe from the scale. The flow 
was impeded corrosion the steel 
platework developed surface roughness. 
This was replaced with stainless steel 
whose resistance corrosion from wet 
and high sulfur content coals made 
desirable for long life. Its smooth sur- 


face eliminated the main coal feeding 
problem. Diagrams.—INCO. 5402 


4.4.9, 8.4.3, 6.2.1 

Allied Oil Co., Inc. Power Eng., 55, No. 
96-97 (1951) Feb. 

Effect sulfur fuel oils and meth- 
ods testing for sulfur are discussed. 
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the corrosion due sulfur discussed 
detail. Discussion includes method 
testing, sulfur contents different grades, 
maximum sulfur limits, corrosion due 
sulfur, and sulfur limits for steel 


INCO. 5250 


4.5 Soil 


4.5.1, 3.3.4 

The Battle Against Corrosion. 
1951, 

Corrosion has been proved due 
the action sulfate-reducing bacte- 
ria. These microbes have the power 
converting certain salts the soil 
sulfureted hydrogen. Various methods 
cure are proposed.—MR. 5247 


4.5.3, 5.2.1 

Potential and Current Requirements 
for the Cathodic Protection Steel 


16a 


Res. Bur. Standards, 
47, No. 104-112 (1951) Aug. 
Potentials steel air-free soils 
varying from 2.9 9.6 were de- 
termined the laboratory. These data 
and the potential relation for the 
hydrogen electrode were used fixing 
the optimum potential for the cathodic 
protection the steel against corrosion. 
The effectiveness this potential for 
the cathodic protection steel soils 
was confirmed weight-loss measure- 
ments electrodes that were main- 
tained the selected potential five 
soils. 
curves are interpreted terms the 
potential and current requirements for 
the cathodic protection steel soils. 


4.6 Water and Steam 


4.6.1 


Corrosion Water. American Chem- 
ical Society (Division Water, Sewage 
and Sanitation Chemistry). Ind. and Eng. 
Chem., 44, No. 1736-1795 (1952) Aug. 


Symposium, including the following 
papers: “Corrosion Control Water 
Systems,” Uhlig (covers cathodic 
protection, metallic and organic coatings, 
inhibitors, etc.); “Cooling Water Prob- 
lems the New York Metropolitan 
Area,” Sussman; “Effects Velocity 
(general effects, effect corrosion 
iron, zinc, copper, copper alloys, cavita- 
tion, erosion); “Effect Temperature 
Hackerman (both individual metals and 
metallic couples); “Corrosion Control 
with Organic Inhibitors,” Breston; 
for Eliminating Corrosion 
Steam and Condensate Lines,” 
copper, 60/40 brass); “Action Sodium 
Silicate Corrosion Inhibitor Wa- 
ter Piping,” Lehrman and 
Shuldener (plain and galvanized iron, 
brass); Metals against 
Pitting, Tuberculation, and General Cor- 
rosion: Combined Phosphate-Chromate 
Gaughan (steel, cast iron, Admiralty 
“Protective Film Formation with 
Phosphate Glasses,” Hatch (couples 
steel with stainless steel, gold and 
platinum); “Inhibition Galvanic At- 
tack Steel with Phosphate Glasses,” 
and couples); 
Protection Steel Contact with Wa- 
(fundamentals; effect dissolved oxy- 
gen, temperatures, velocity, water com- 
positions, and coatings; anode materials) 
“Pitting Corrosion Characteristics 
Aluminum: Influence Magnesium and 
Godard.—BNF. 5393 


3.5.11, 1.3 

Effects Velocity Corrosion 
Water. Ind. and Eng. Chem., 
44, 1745-1752 (1952) Aug. 

Velocity can major factor the 
corrosion metals water, but most 
available information the subject 
scattered. general review, therefore, 
was undertaken with emphasis iron, 
zinc, copper, and their alloys. Pertinent 
unpublished data are included. Gener- 
ally, corrosion increases with velocity, 
but the effect may just the opposite. 


Motion may sometimes eliminate and 
sometimes cause local attack. may 
have marked effect galvanic 
ples. high velocities mechanical dam- 
age accelerates attack erosion corro- 
sion and cavitation erosion. Experience 
and detailed knowledge operating 
conditions are essential for the analysis 
the lookout for the secondary 

5377 


4.6.2 


Hot Lime Zeolite Proves Practical, 
AND (Dow Chemical Co.), 


Power, 95, No. (1951) 


Dow Chemical Co. 
Michigan, reports these advantages; 
simplified chemical control, improved 
silica removal and lower primary 
ener turbidities, positive hardness 
tion ion exchange and minimum carbon 
dioxide steam. The Composition Com- 
parison table summarizes the operating 


experiences the evolution from 


tion hot lime-soda softening followed 
phosphate softening Condition 
the final hot-lime sodium-aluminate 
ening with sludge blanket followed 
hot-styrene-resin exchange softening. 
Colorometric test for magnesium in- 


cluded. 5231 


4.6.2, 5.7.7, 5.7.1, 8.2.2 


Accurate Control Eliminates Cor- 
rosion. Myron Crater, Chief 
Plant Engineer, Public Service Depart- 
ment, City Glendale, California. Povver, 
96, No. 10, (1952) Oct. 

the two years that condensate 
has been accurately controlled 
City Glendale 40,000 kilowatt 
Electric Plant, there have been indi- 
cations significant corrosion the 
condensate system. 


Oxygen can eliminated deaera- 
tion and the use catalyzed sodium 
sulfite while amine type treatment 
used counteract another corrosion 
factor, carbon dioxide. Dosages amine 
are regulated maintain 
between 7.2 and 7.6 indicated 
Beckman automatic indicator 
connection with Bailey circular recorder. 


The author reports reduction 
factor the amount amine used 


5403 


4.6.2, 7.2, 6.2.1 


Steam Pipe Materials for Advanced 
per before Inst. Marine Eng., May 
Trans. Inst. Marine Engrs., 
July, Ann. Steam Number, 278-282. 

Consideration materials for use 
upper limits steam conditions 


950°F, with experimental 


operating 1050°F). Recapitulation 
creep data plain carbon, 
molybdenum and molybdenum-vanadium 
steels, with comments suitability 
the steels for various conditions serv 
ice made. Short note chromium 
molybdenum steel included. 
properties 18-8 and 
vanadium steels are compared. Type 
corrosion encountered steam 
review published data behavicr 


molybdenum, chromium-molybdenum, 
18-8 steels upper limits steam 
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MADE FROM FIRESTONE EXON 402-A 
n by 

used 

Wherever Unplasticized P.V.C. made from Exon 402-A has been prop- 
erly used, has made corrosion memory. industrial applications, 


outperforms customary metals—yet costs less install and handle. 


Unplasticized P.V.C. light, rigid, extremely welded, 
from Unplas- sawed, sheared, stamped, milled, planed, drilled, embossed, rolled and 


made from Exon 402-A 


cemented—on conventional woodworking metalworking equipment. 


and less expensive handle. Whatever your business your problem, you’re most likely find your 
this material course, necessary for maximum results. For details 


off 
serve 


Creep 


interest you, call write: 


Chemical Sales Division 


FIRESTONE PLASTICS COMPANY, DEPT. Nil 
POTTSTOWN, PENNSYLVANIA 
Division The Firestone Tire Rubber 


1m, Pitchers, scoops, stirrers 
are invaluable handling 


They are extremely light 


due NOTE: Firestone supplies the resin only, does not manufacture the end product. 
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PUBLICATIONS CORROSION 


Remittances must accompany all orders for literature the ag- 
gregate cost which less than $5. Orders value greater 
than will invoiced requested. 


BOOKS 


Joint Symposium 
Cathodic Protection 


Postpaid members ECS and 
NACE, per copy............ 6.00 


all others, per copy........ 8.00 


Bibliographic Survey 
Corrosion, 1945 
Postpaid NACE members, 


others, not NACE members, 


Bibliographic Survey 
Corrosion, 1946-47 
Postpaid NACE members, 


7.00 
others, not NACE members, 
9.00 


1945 and 1946-47 
Bibliographies Combined 
Postpaid NACE 9.00 
others, not NACE 12.00 


BOOKLETS 


Control Pipe Line 
Per Copy, postpaid.......... 1.25 


more copies one address, 
per copy, $1) 


Report the Correlating 
Committee Cathodic 


Protection 

copies, each.......... 50c 
100 copies, each........ 
More than 100 copies, 
Postpaid 


Symposium Sulfide 
Stress Corrosion 
Publication 52-3 
Per Copy, postpaid............ 1.00 


more copies one address, 
per copy, 50c) 


NACE Committee Directory 
Publication 53-2 
Per Copy, postpaid, 1.00 
(Non-members NACE, $2) 


TECHNICAL REPORTS 


TP-1 


TP-2 


TP-3 


TP-1D 


TP-1G 


TP-5A 
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TP-6G 
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TP-12 
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copy. 

First Interim Report on Galvanic 
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members, $3; Non-members, $5 per 
copy, 

First Interim Report Ground 
Anode Tests, (Pub. 50-1) NACE 
members, $3; Non-members, per 
copy. 

Sour Oil Well Corrosion. Corrosion 
August, 1952 issue. NACE members, 
$.50; Non-members $1 per copy. 
Field Experience With Cracking 
High Strength Steel Sour Gas and 
Oil (Included Symposium 
Sulfide Stress Corrosion. 52-3) 
per copy, more copies one 
address, $.50 per copy. 

Materials of Construction for Han- 
dling Sulfuric Acid. Corrosion, Au- 
ust, 1951, issue. NACE members, 
Non-members, per copy. 


Stress Corrosion Cracking Alkaline 
Solutions, (Pub, 51-3) Per copy, $.50. 
First Interim Report on Recommended 
Practices for Surface Preparation of 
Steel. (Pub. 50-5) Per copy, $.50 
Second Interim Report on Surface 
Preparation of Steels for Organic 
and Other Coatings. 53-1) Per 
copy, $1; five more copies one 
address, per copy $.50. 

Report on Electrical Grounding Prac- 
tices, Per copy 

Corrosive Effects Deicing Salts— 
Progress Report ‘by Technical 
Practices Committee 19. Corrosion, 
January, 1954, issue, NACE members 
$.50; Non-members $1 per copy. 
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Mitigation Corrosion City Gas Dis- 
tribution Systems Simpson, Jr. 


Paints and Coatings 


Gasoline Resistant Tank Coatings 


Tests, Properties Corrosion Preventive 
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Howard Phelps and Frank 
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Corrosion in Condensate and in High Pres- 
sure Sweet Oil Wells by R. C. Buchan.. .50 


Miscellaneous 
Causes Corrosion Airplanes and Meth- 
Salt Spray Testing Bibliography by Lor- 
.50 
The Cost Corrosion the United States 
.50 
Why Metals Corrode by H. H. Uhlig...... .50 
Corrosion Control Wonder- 
Index Corrosion, Volume 8........... 


HOUSTON 


Address Orders and Remittances 
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REPRINT 


Publication 53-1 


Surface Preparation 

Steels 

For Organic and 

Other Protective Coatings 


Second Report NACE 
Technical Practices Sub-Committee 
6-G Surface Preparation for 
Organic Coatings. 


This report itemizes the various procedures 
used prepare steels for the application 
protective coatings. Recommendations as to 
procedures, standards, safety measures are 
given. This second report by NACE TP-6G is 
the culmination of many months of work by 
committee members, The report has been 
carefully prepared and checked committee 
members with long experience the coatings 
application 


Paid 


more Copies one address, 


NACE Lapel Pins—Available 
NACE Members only. 
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Another leading manufacturer places 


Kodak 


its confidence 


corrosion resisting equipment 


their new Elon facilities Kodak 
Park, Eastman Kodak Co. uses Durco 
corrosion resisting pumps and valves 


handle crude Elon, developing agent, 
the various stages purification. 


Series Durcopumps and Durco Type 
valves (both shown) can depended 
upon for long, trouble-free service. 
These heavy duty chemical pumps are 
available standard Durco alloys 
provide the best possible service 
various corrosive conditions. The Durco 

Type valve easily operated, non- 

maintenance-free plug valve. 
Built Durco corrosion resisting alloys, 

with Teflon®* sleeve, has proved 
outstanding hundreds applications. 


i *: Registered trademark of E. I. du Pont de Nemours 
) : & Co. Inc., for its tetrafluoroethylene resin. 


lable 


SERIES STANDARD 
DURCOPUMP 


THEDE 


DURCO TYPE VALVE 


For complete details these 
Durco products write for free 
Durcopump Bulletin and 
Durco Valve Bulletin 


DURIRON COMPANY, INC., DAYTON, OHIO 
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